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OPENING ADDRESS 


‘TWENTY-THIRD GRADUATE ForTNIGHT* 


BenyJAMIN P. Watson 


President, The New York Academy of Medicine 


fs behalf of The New York Academy of Medicine I| bid 
C 
The Fortnight was instituted twenty-three years ago 


you welcome to its 1950 Graduate Fortnight. 
O 
Hl and each year since some aspect of medical science and 
fi 


meseseseseses practice has been reviewed. | trust that this year you will 
nd the program provided as stimulating as have been those in the past. 

It takes much knowledge, thought and planning to decide on a major 
subject for discussion and to have it presented in its various subdivisions 
by those best qualified to speak. This task is undertaken by the Com- 
mittee on Medical Education of the Academy acting through a small 
subcommittee specially selected for the purpose. 

The names of the members of this subcommittee with Dr. Currier 
McEwen as Chairman and Dr. Mahlon Ashford as Secretary appear in 
your folders. | take this opportunity of conveying to them the thanks of 
the Academy for their work and effort. I also wish to thank all those 
who have so readily acceded to our invitation to take part in the program. 
Some of these are our own Fellows whilst others are distinguished scien- 
tists and clinicians working in medical schools and institutions situated 
throughout the length and breadth of the North American Continent. 


* Given October 9, 1950 at The New York Academy of Medicine 
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This year’s program deals with diseases and disabilities affecting the 
Musculo-Skeletal System. Whilst most of these are not serious so far 
as an immediate threat to life is concerned, many of them are attended 
by such loss of function as to render the victim incapable of full physical 
activity or of earning a livelihood. With our aging population the num- 
bers suffering from these disabilities is increasing, so placing an added 
strain on our whole economic system. The problem of prevention and 
treatment is thus not only individual but national in its implications. 

The so-called rheumatic diseases alone take a heavy toll on our 
population. It is in the understanding and treatment of these and allied 
conditions that the most spectacular scientific and clinical advances have 
been made in recent years. You will have the opportunity in the evening 
lectures of hearing from those who are pioneers in this advance and have 
been putting scientific facts to clinical application. They will tell us 
where we stand at the present time and what are likely to be the devel- 
opments in the future. These developments will depend upon a more 
complete understanding of the structure of and the physiological and 
pathological processes occurring in connective tissue, muscle and bone. 
This aspect of the problem will be dealt with by speakers who are 
actively engaged in its elucidation. 

When irreversible changes have occurred in muscle, joint or bone 
the orthopedic surgeon can now step in and by many ingenious pro- 
cedures improve or restore impaired or lost function. Notable advances 
have been made in the rehabilitation of those suffering from muscular, 
arthritic and skeletal disabilities. These and other subjects will be dealt 
with in the Morning Panel Discussions. 

At the afternoon Hospital Clinics opportunity will be given to see 
patients suffering from the various lesions, some in the course of active 
treatment, some undergoing rehabilitation and others cured, improved 
or in statu quo. 

Che Scientific Exhibit on the first two floors of this building is open 
from to: 30 am. to 10:30 pan. Dr. Alfred Angrist and the contribu- 
tors have gone to a great deal of trouble to make it of true educational 
value and | commend it to your attention. 

Miss Doe, our Librarian, and Miss Annan have set out a collection of 
books, articles and atlases dealing with the conditions under discussion. 

Motion picture demonstrations and televised surgical operations 
complete the program. We hope that you who take part in it will find 


it rewarding. 
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DECEMBER 1950 


SKELETAL CHANGES ASSOCIATED 
WITH DISEASES OF THE BLOOD *t 


Marcy L. SussMAN 


Clinical Professor of Radiology, University of Southern California School of Medicine 


Wesley M. Carpenter Lecture 


Sr has not been easy to prepare a talk being conscious 
always of the august tradition of this Lecture which 
I honors Dr. Wesley M. Carpenter. My predecessors have 

set high standards which | cannot hope to emulate. My 

rt briefing instructions were to present the significant ad- 
vances in the subject of skeletal lesions associated with diseases of the 
blood. Time requires that I limit my discussion to the changes in leu- 
kemia, in myelosclerosis and in the chronic familial and racial anemuas. 
I shall review the roentgen appearance of these bone changes, but I 
hasten to say that, although through the kindness of radiologists in many 
parts of the United States, I have been privileged to study a large amount 
of radiographic material, | have nothing to add to the descriptions you 
will find in many textbooks. During the past two years, however, it has 
become apparent that in certain instances of these incurable diseases, the 
bone lesions may be altered and the bone structure return to a near- 
normal appearance. These findings, and other recent literature, justify 
speculation regarding the pathogenesis of the bone changes which I 
propose to do even though there may be many in this audience whose 
wider experience will find what I have to say unacceptable. 


LEUKEMIA 


The bone changes in leukemia are not uniform but perhaps that is, 
in part, a reflection of the fact that leukemia is not in the biological sense 
a uniform disease. For example, acute leukemia generally occurs in chil- 
dren. Acute cases also occur in elderly adults but it is thought by some 


* Given October 12, 1950 before the 23rd Graduate Fortnight of The New York Academy of 
Medicine. 

t The papers presented at the 23rd Graduate Fortnight of The New York Academy of Medicine will 

he published in book form by The Macmillan Company, New York 


6 
| 
u 


764 THE BULLETIN 


that they are acute exacerbations of chronic disease. Chronic lymphocytic 
leukenua usually appears over the age of fifty years. The age spread in 
acute and chronic myeloid leukemia ts somewhat more uniform but the 
acute disease usually occurs in the first decade. There are other signiti- 
cant biologic differences between lymphocytic and myelocytic leukemia 
and between the acute and chronic diseases which are reflected in such 
biochemical features as the beta-glucuronidase level of the buffy coat,' 
the total blood histamine levels* and the carbonic anhydrase activity of 
the peripheral leukocytes.’ The response of individual cases to various 
drugs is not uniform and we shall have occasion to speak more of this 
later. 

In acute leukemia, the growing skeleton is affected in nearly all cases 
unless early death supervenes.’ Skeletal changes are demonstrable radio- 
graphically in more than one-half of leukemic children." Four types 
of roentgen change are seen.” Most often, there are transverse bands of 
diminished density in the metaphyses of the long bones, sometimes 
sharply defined, sometimes indefinite and merging with normal bone. 
Phe knees are the most convenient area to look for these changes. Occa- 
sionally a uniform transverse band progresses into a grossly irregular and 
apparently osteolytic lesion but the transition is not a sharp one, It is not 
unusual for both types of lesions to be present in the same case. Osteoly- 
sis may be both focal and diffuse. The focal form is characterized by 
areas of translucency in the spongiosa which may be confluent. The 
involved bone may appear motheaten and suggests destruction of both 
the spongy and compact bone. Not infrequently there are spontaneous 
fractures. Rarely there is a generalized decalcification of the entire 
skeleton. 

Osteosclerosis is not uncommon occurring in about ro per cent of the 
acute leukemics. The endosteal new bone formation is thought to be due 
to overproduction of cancellous bone rather than to thickening of the 
cortex. Often there are patchy conglomerate areas of increased density 
which may be quite marked. Lifting of the periosteum, periosteal thick- 
ening and irregular new bone formation is more frequent and is found 
in perhaps one-fifth of the acute cases. Cortical thickening has been ob- 
served in all of the major long bones, less frequently in the ribs and the 
small tubular bones of the hands and feet. In advanced cases, spotty de- 
struction ts visible in the larger epiphyseal ossification centers and in the 
Hat bones of the calvarium, shoulder girdle and pelvic girdle. When an 
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epiphysis and juxta-epiphyseal portion of a bone are involved, aseptic 
necrosis may be simulated. 

In chloroma, localized masses are found most often in relation to the 
periosteum and ligamentous structures particularly of the skull, paranasal 
sinuses, orbits, spine, ribs and sacrum. Periosteal changes are found in 
addition to those in the medulla. 

In chronic leukemia, occurring in the adult, the lesions usually appear 
destructive although an occasional example of osteosclerosis has been 
reported (1 am excluding for the moment the cases of myelosclerosis 
who die with leukemia). By the time the patient is subjected to radio- 
graphic examination, the lesions are usually multiple. Discrete or con- 
fluent areas of rarefaction are found, resulting in a motheaten appear- 
ance. Vertebral compression is a relatively frequent finding. Innumerable 
areas of osteolysis in the skull involving the diploe or diploe and cortex 
are not infrequent. Periosteal elevation is fairly common. The most fre- 
quent sites of involvement are the femurs and humeri as well as the pelvis 
and spine. Radiographic abnormalities are said to be present in about 
8-10 per cent of chronic leukemics* but this figure may be misleading be- 
cause many patients are not referred for roentgen examination. 

’athology: | am not competent to discuss in any detail the pathology 
of leukemia. You know that both myelocytic and lymphocytic varieties 
involve the bone marrow, lymph nodes, spleen and other pre-existing 
lymphoid tissues. Heterotopic growths of lymphoid tissue appear in the 
liver, kidney, lung, skin, serous membranes and many other organs. Of 
particular interest, however, is the fact that in most cases, the aggressive 
quality of cancer is lacking, as F-wing* points out in the following. words: 
“In the bone marrow, the process begins in multiple hyperplastic foci 
which enlarge, coalesce and eventually extend the limits of lymphoid 
marrow throughout all portions of the skeleton. At the height of the 
process the new tissue is firm, light-colored, opaque or pyoid, or beset 
with foci of infarction, necrosis, hemorrhage or mucoid softening . . . 
the spongy trabeculae are often absorbed and even the shafts may be 
thinned but a distinctly aggressive destruction of bone as in true tumor 
is missing. . . . In acute febrile leukemia, local aggressive properties are 
almost entirely wanting, the infiltrating cells show a great respect for 
the invaded tissues, the lymph node lesions may be very moderate, local 
lymphomas may be scanty, and any neoplastic quality present is con- 
fined to the simple multiplication of atypical cells, while an acute toxic 
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process is prominent. In chloroma, on the other hand, a very different 
grade of neoplastic properties is present, and the effects are so different 
that it seems unwarranted to exactly identify the two processes.” 

It would seem then that the bone rarefaction which we see in leu- 
kemia is not ordinarily explained by an aggressive destruction of bone. 
We can account for thinning and destruction of bone trabeculae in 
many cases by pressure, hemorrhage, necrosis and infarction, resulting 
from crowding of the closed marrow spaces with leukocyte-forming 
tissue.” This has been suggested as the reason the roentgen changes in 
adults are less pronounced than in children. The bone marrow space in 
infants and children is completely or largely occupied by hematopoietic 
tissue, whereas in adults, much of the marrow has become fatty and 
there is room for expansion. However, this mechanical theory fails to 
explain many of the roentgen and correlated pathological features. The 
following are some of these discrepancies. 

(a) There is general agreement that the transverse metaphyseal zone 
of diminished density is not seen exclusively in leukemia. It is found in 
a variety of conditions and in apparently normal children. It was ob- 
served in Nagasaki where it was thought to be due to radiation and 
malnutrition.'” 

(b) The skeletal lesions appear and disappear rapidly. X-ray evi- 
dence of bone involvement may appear within four to ten weeks after 
the onset of symptoms. This perhaps is not surprising when it is recalled 
that a transition from a completely fatty to a solidly cellular marrow has 
been seen under experimental conditions within two days."' However, 
the speedy reossification which may follow the administration of folic 
acid antagonists in acute leukemia ts less readily explained on purely 
morphologic grounds. Karpinski’* refers to a case in which there is 
evident beginning reossification of osteolytic areas in the shaft of the 
radius six days after instituting treatment. This change was apparent in 
the “destroyed” compacts as well as in the cancellous portion. Trans- 
verse metaphyseal bands of diminished density were observed by Silver- 
man" to disappear within four to six weeks of this therapy. The rarefied 
zone is replaced first by a fine line of increased density which, in time, 
presents as a heavy transverse band. Dr. Silverman has been kind enough 
to let me see his cases but I can add nothing to his description as follows: 
“as this band widens, it loses some of its density between the epiphyseal 
and diaphyseal faces of the band. Gradually two parallel lines are 
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formed, one deep in the shaft, the other at the epiphyseal plate. The line 
in the shaft becomes more deeply buried as longitudinal growth of the 
bone carries the epiphyseal plate away from the region, and the epi- 
physeal plate again widens and undergoes the same cycle of change.” 
Histologic examination of the bone in such cases demonstrates “an in- 
crease in the number and thickness of trabeculae in the region of the 
transverse line and a persistence of a homogenous gray-blue-staining 
material as a central core beneath the newly formed bone.” There are 
many well-documented instances, some in my collection, of the disap- 
pearance of the transverse bands and other apparently osteolytic lesions 
during spontaneous clinical remission. It is curious, however, that I have 
been unable to find any reference to similar alterations following treat- 
ment with nitrogen mustard, urethane or other presumably cytotoxic 
drugs. If any have occurred, they must be few. This is due, at least in 
part, to the fact that these drugs are not ordinarily clinically effective 
and are now seldom used in acute leukemia. ACTH, however, is said 
to produce clinical remissions in a few instances,"* but I have found no 
reference to the regression of a bone lesion. | found only one mention”® 
of this result following a systemic agent other than a folic acid antagonist, 
namely “in a case of acute leukemia, the roentgen appearance of lumbar 
and dorsal vertebral destruction was improved after P32 therapy.” 
Local roentgen therapy to an involved bone in chronic leukemia may 
result in repair of the lesion but precise information about the mechan- 


ism is not available. 

(c) In twelve patients of the series reported by Karpinski and Mar- 
tin,”® there were chest lesions, including hilar adenopathy, pleural effuson 
and parenchymal disease, none of which was influenced by aminopterin. 


However, some of these children exhibited bone lesions which did 
respond. | interpret this to indicate that the bone changes may have a 
unique pathogenesis, although other explanations are possible. 

(d) The use of folic acid antagonists in the treatment of leukemia 
followed the observation that folic acid seemed to stimulate the leukemic 
process.'® There can be little doubt that both folic acid and its an- 
tagonists have a profound effect both on the leukemic process and on 


normal tissue, but whether the difference is qualitative or quantitative 
is not yet clear. However, the fact that aminopterin therapy has resulted 
in the disappearance of bone rarefaction in 20-30 per cent of cases of 
acute leukemia suggests that not only is the leukemic process modified 
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but also bone formation. This assumption is strengthened by the finding 
that areas of bone rarefaction which reossified during a clinical remission 
induced by aminopterin, reappeared during the continued administration 
of this drug even though there was no change in the clinical and hema- 
tologic status." 

The discrepancies have led me to a hypothesis regarding the patho- 
genesis of at least some of the skeletal lesions which I will present to you 
even though | have no corroborative experimental data of my own. 
Published data suggest that the rapidly growing immature granulocytes 
are capable of fixing or utilizing an excessive amount of folic acid.* 
I suggest that there is created thereby a relative deficiency of this sub- 
stance in other metabolic functions. There is no direct proof of this 
theory burt it would provide a satisfactory explanation of the macrocy- 
tosis which is found in some cases of leukemia and which heretofore has 
been assumed to be due to a mechanical or toxic factor." 

When aminopterin is administered, it may be accepted by the rapidly 
metabolizing leukemic cells in place of folic acid. There is experimental 
evidence supporting this thought.*’ The folic acid freed from utilization 
by the leukemic cells might now be available to correct the deficiency 
which | assumed to be present in other tissues. With continued therapy, 
the increased leukemic requirements being met by aminopterin are re- 
duced as the number of immature cells is reduced. Part of the admin- 
istered aminopterin is now freed and enters successfully into competition 
in the enzyme systems of normal tissue. It is important to recall in this 
respect that the basic feature of the action of competitive antagonists is 
that the velocity of the enzymatic reaction is proportional to the ratio 
of the concentrations of metabolite and antagonist rather than to the 
concentration of one alone.*! 

I do not know what part, if any, folic acid plays in bone metabolism. 
It is said to be essential to the normal functioning of all cells. However, 
it might be significant that vitamin Biz, which appears to be closely 
related to folinic acid in its actions, apparently is involved in the methy- 
lation of hemocystine to methionine and in the reduction of cystine to 
cysteine.” These are “free” essential amino acids of which there are no 
reserve stores in the body. In their absence, a deficiency in a particular 
one cannot be corrected from the protein stores themselves. These 


I a ise ean the acid itself or a utilizable derivative. Folinic acid might be more 
properly uses nee this ms now thought to be the utilizable form of folic acid, and folic acid 
gonists may eperate by interferme with the conversion of folic acid to folimic acid. 
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amino acids are essential for growth and are intimately involved in the 
protein substrate of maturing bone but whether their deficiency creates 
a specific lesion or the non-specific lesion of malnutrition is not known. 
Malnutrition is known to interfere with osteogenesis. The epiphyseal 
cartilage stops proliferating and bone growth ceases at the cartilage 
shaft junction and in the shaft as well.** However, Silverman noted that 
there is no significant retardation of longitudinal growth during amino- 
pterin therapy.'* Another possible link is the finding that the excretion 
of folinic acid in humans depends on the ascorbic acid levels.'* Further- 
more, Hagtvet** found low, almost undetectable levels of ascorbic acid 
in the serum of leukemics. The latter finding, however, may be a non- 
specific result of a febrile disease. Dr. FE. Neuhauser whose data | have 
quoted," wrote me that he believes that there is an antagonistic action of 
the aminopterin with some substance that has to do with intercellular 
cement formation or matrix formation. Perhaps he is wise to venture no 
further than this in speculating on mechanisms. 

A discussion of leukemia would be incomplete without some refer- 
ence to multiple myeloma. It is possible, perhaps, probable, that this dis- 
ease is a variant of plasmocytic leukemia such as lymphosarcoma is 
thought by many to be of lymphocytic leukemia. Snapper*’ cites excel- 
lent reasons in support of this view. Wintrobe*® also quotes pertinent 
cases. However, because our time is limited and because, in spite of 
marked clinical palliation which may follow treatment with stilbamidine 
and urethane, there have been few reports describing an alteration in 
the skeletal lesions, the subject will not be discussed in the present 


review. 
\lyeLoscLerosis WItH LEUKOERYTHROBLASTIC ANEMIA 


Diffuse fibrosis of the bone marrow is an unusual progressive condi- 
tion which sometimes follows a known disease or intoxication but often 
develops without known cause. Occasionally, there is in addition pro- 
liferation of cancellous bone but, as far as can be determined, this is not 
the result of a fundamental difference in the two processes. Clinically, 
the syndrome is that of myelophthisic anemia. There may be a leu- 
koerythroblastic peripheral blood picture but more often there is leu- 
kopenia. Preterminally, a marked increase in the number of granulo- 


cytes may be found. 
At autopsy, myeloid proliferation characterized by the predomin- 
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ance of megakaryocytes, is present in the spleen and to a less extent in 
the liver. The bone marrow of long bones, skull, vertebrae, pelvis, ribs 
and sternum shows a uniform change. Early, all of the marrow may be 
deep red, moist and succulent; it appears markedly hyperplastic. Later, 
the bones are uniformly dense, grey-white and hard without any well- 
defined marrow spaces, or may show scattered foci of red or yellow 
marrow.*' In the early stages, both the myelopoietic and erythropoietic 
elements are increased. Eosinophilic myelocytes as well as mature and 
immature megakaryocytes stand out and appear to be increased in num- 
ber. There are also cells which seem to correspond to stem cells of un- 
determined nature. There is evidence of necrobiosis of many immature 
cells which lie in the midst of visible marrow. The marrow reticulum 
cells are increased in size and number and form complete septations.** 

Later in the disease, marrow atrophy appears. The marrow reticulum 
is more prominent and islands of active blood cell formation are few. 
Phe loose network of reticulum is filled by a finely granular or vacuo- 
lated material resembling coagulated protein-containing fluid, at other 
times, collagen formation is simulated. There are numerous dilated empty 
vessels surrounded by small groups of bizarre megakaryocytes or small 
hematopoietic cells. The end stage in a certain number of cases involves 
a distinct type of new bone formation which is of particular interest in 
our present discussion. There are first focal granular deposits of calcium 
in the cosinophilic matrix where reticulum cell nuclei lie parallel and 
close to a trabecular surface. After the matrix is calcified, bone ts de- 
posited in a layer about part or all of the old trabecular surfaces. Prom- 
inent cement lines permanently demarcate the margins of the original 
trabeculae. This process becomes generalized but irregular and the 
eventual trabecular pattern is quite tortuous with jutting, rounded 
thickenings of spongy bone. Ultimately, completely new bone trabecu- 
lace, which are irregular in thickness and direction, are formed in the 
marrow spaces by precipitation of calcium in the fluid or gelatinous re- 
ticular matrix, with an intermediate osteoid stage.** 

In this later stage, roentgenologically, the usually sharply defined 
trabecular structure gives way to an overall ground glass appearance. 
There may be a uniform increase in density or more patchy areas of 
condensation, Not infrequently, scattered more or less uniformly 
through the dense bone are small, rounded areas of relatively diminished 
density. The cancellous bone appears particularly to be affected. The 
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compacta may be broadened but is not as dense; it sometimes seems 
relatively porotic. The distribution of lesions radiographically corre- 
sponds to that described pathclogically. The changes are not pathogno- 
monic but when found in association with a very large spleen, will per- 
mit the roentgenologist to suggest the diagnosis. 

Fibrosis and even sclerosis of bone marrow with myeloid metaplasia 
in spleen and liver is found in many conditions including such varied 
diseases as marble bone disease, acute tuberculosis** and metastatic 
carcinoma. The relation to certain other coincident or antecedent dis- 
eases particularly leukemia has been the subject of considerable debate. 
Occasionally the myelosclerotic patient dies with what competent path- 
ologists consider to be true leukemia.** Two of my cases were in this 
category.** Custer"! refers to a characteristic case with early bone mar- 
row hyperplasia and typical granulocytic leukemia. Two years later, 
there was bone proliferation and partial fibrosis of the marrow. Seven 
vears later, at autopsy, all bones were densely sclerotic. Other reports, 
however, state unequivocally that “myeloid metaplasia . . . 1s of a funda- 
mentally different nature than leukemia.”*” Leukemia cannot be excluded 
in the individual case except at autopsy and even then the diagnosis often 
rests on a personal interpretation of the morphology. There is unfortu- 
nately no biologic test for the disease. Perhaps the observation that the 
total blood histamine is elevated in chronic granulocytic leukemia and 
is normal in physiologic leukocytosis and leukemoid reactions’ will 
provide useful additional data. 

Many cases of myelosclerosis follow “burnt out” polycythemia. The 
bone marrow picture in this disease is complicated by the fact that the 
patients have almost always been subjected to irradiation, phlebotomies 
and later, transfusions. Some authors believe that at least some instances 
of polycythemia represent a response to early leukemic infiltration of 
bone marrow. An interesting observation in this connection is the find- 
ing that the total blood histamine is elevated in chronic myelocytic 
leukemia and in polycythemia.’ A recent review of the literature em- 
phasizes the significant result that with one exception, all cases of poly- 
cythemia which become leukemic had been exposed to some form of ir- 
radiation.** The observation that a sustained increase in erythrocyte 
counts occurs in patients treated for more than two weeks with ACTH 
or cortisone led Thorn™ to suggest a possible role of cortisone-like hor- 
mones in the pathogenesis of polycythenua. Should this theory prove to 
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have merit, the delayed and inconstant appearance of myelosclerosis in 


this disease might be related to the protective action of hyperadrenal 
corticoidism on connective tissue.** 

It is evident that there is little precise information regarding the 
pathogenesis of this skeletal abnormality. The fact that the disease is 
known by so many names expresses the confusion regarding its funda- 
mental nature. It is unlikely that mechanical limitation of hematopoietic 
tissue is a primary factor since, as Vaughan pointed out, the total quan- 
tity of red marrow is often quite in excess of the amount normally 
present.™* It is not clear whether osteosclerosis is the result of a simul- 
taneous stimulation of derivatives of the primitive mesenchyme reticu- 
lum cell—osteoblasts, fibroblasts, hematocytoblasts and megakaryocytes 

or is secondary to another disease. Wyatt and Somers** for example 
discussing chronic marrow failure implicate as etiologic factors, exo- 
genous toxic chemicals, endocrine abnormalities, blood loss or destruc- 
tion and cardiovascular disease. They suggest that pathogenesis is by 
way of liver dysfunction which results in protracted marrow exposure 
to certain substances normally conjugated rapidly in the liver and ex- 
creted. Others regard myeloid metaplasia as a non-specific response of 
immature multipotent cells of the liver and spleen to a wide variety of 
stimuli,”’ and osteosclerosis as a further secondary phenomenon. 

It seems to me significant that unusual numbers of osteoblasts or osteo- 
clasts are not present in the osteosclerotic marrow. This might suggest 
that primarily there is a physico-chemical change in the protein substrate 
of bone with altered conditions for the precipitation of calcium. If my 
discussion of the pathogenesis of the leukemic bone changes merits con- 
sideration, there is the possibility of applying a similar analysis to our 
present problem. We have seen that the continued administration of a 
folic acid antagonist to a leukemic in clinical and hematologic remission 
results in the reappearance of rarefaction in the metaphysis. It is also 
reported that in leukemic marrows, a diffuse fine fibrosis results from 
chronic exposure to folic acid blocking agents.** Although myeloscler- 
osis is the characteristic bone change in myeloid metaplasia extensive 
decalcification has been noted in a medullary form of aleukemic myelosis 
described by Bouchut, Levrat and Guichard.* In this syndrome there is 
a proliferation of erythroblasts, myeloblasts and megakaryocytes which 
is strictly limited to the bone marrow. In the parts of the skeleton where 
the marrow shows abnormal proliferation the cortex of the bone 1s 
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thinned and is porotic. It is not too difficult to imagine that in the usual 
case of myelosclerosis, similar alterations take place in the bone matrix 
but with physicochemical conditions such that excess rather than less 
calcium is precipitated. 


Curonic FAMILIAL AND RACIAL ANEMIAS 


This group of anemias includes those diseases in which there is a 
congenital dystrophy of erythropoiesis. There is an excessive destruction 
of red blood cells but to a varying degree in the different diseases. The 
present discussion will be limited to familial hemolytic jaundice, sickle 
cell anemia and familial erythroblastic anemia. All of these conditions 
are transmitted as a mendelian dominant trait, appearing in a major form 
when homozygous. The trait is present at birth but may never become 
clinically evident. On the other hand, active manifestations may appear 
at any age. Common to all three conditions is a markedly hyperplastic 
marrow. 

There are skeletal changes which ordinarily are thought to result 
from the overgrowth of the marrow causing dilatation of the medullary 
cavity and pressure atrophy of the spongiosa and corticalis.* The radio- 
graphic appearance suggests to me that there 1s a preservation and exag- 
geration of the fetal type of bone formation but proof is lacking. Devel- 
opmental anomalies also appear. These bone changes are frequent in the 
erythroblastic anemia of childhood, less common in sickle cell anemia 
and relatively uncommon in hemolytic jaundice. No basic difference in 
the patterns has been described. The variation between the bone lesions 
in the three diseases seems to be one of frequency, severity, extent and 
distribution. On the other hand, in a given disease there ts no absolute 
correlation between the degree of skeletal abnormality and clinical 
severity. Excellent descriptions of the x-ray changes have been given 
by Snapper*® and Caffey.* The following is in general a summary of 
their chapters. 

In Cooley’s anemia, there ts a generalized spongy osteoporosis. The 
proliferation of the marrow first involves the cancellous bone, then the 
cortex. In the calvarium, the tables are more widely separated than 


normal due to broadening of the diploic space. The outer table in par- 
ticular becomes atrophic but the total thickness of the bone is increased. 
Later bone trabeculae develop at right angles to the tables and perforate 
the outer table giving rise to the hair-on-end appearance. 
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Caffey considers that the radial appearance is probably a compensa- 
tory arrangement to support the diploic space in the presence of a weak- 
ened atrophic outer table. The frontal bones thicken first; the process 
then spreads to the parietal and lastly to the occipital bones. Even when 
the skull is markedly thickened and striated, the nasal process and the 
lower portion of the frontal bone remain free of striation. The air spaces 
in the temporal bone and the paranasal sinuses are encroached upon by 
the swollen contiguous bones and may be obliterated. Swelling of the 
zygomas makes the cheek bones stand out giving an appearance of mon- 
goloid facies. Expansion of the upper and lower maxillas may cause mal- 
position of the teeth and malocclusion of the jaws. The roentgen changes 
in the skull are not necessarily proportional to those in the long bones. 

In the long bones, the narrow cavity is widened, the cortex is thinned 
and atrophic, the spongiosa is deformed and partially destroyed, and the 
marrow cavity is crossed by irregular and distorted trabeculae, which 
may enclose cyst-like areas. Frequently there are heavy horizontal stri- 
ations near the ends of the diaphyses of the long bones which are dis- 
tinctly suggestive of irregular “growth lines.” The bones are increased 
in diameter and the’ ends are more rectangular than usual, so that the 
lower ends of the femurs, for example, show an Erlenmeyer flask de- 
formity, and the normally concave borders of the metacarpals become 
convex. Sometimes, the spongiosa is almost completely destroyed and 
the bones have a swollen, ground-glass appearance in contrast to the 
usual coarse trabeculated pattern. The appearance in such short bones 
as the metacarpals matches those in the flat bones. Exaggerated trabecular 
markings are found in the ilia and scapulas. The ribs are widened. The 
vertebral bodies are cupped; they are relatively shortened in vertical 
height and are widened. 

Bone changes may be evident by the end of the first year of life. 
They are usually progressive in the growing child. However, in those 
individuals who live beyond adolescence, some irregular sclerosis is 
found, probably due to thromboses with infarction. There may be 
patchy cortical thickening, narrowing of the medullary cavity, loss of 
bone tissue and periosteal reaction.** Translucent areas ringed by sclero- 
tic bone may be seen resembling the bone infarcts of caisson disease. 
In several cases, there is retardation of growth and infantilism. 

Che bone changes in sickle cell anemia are usually less marked than 
in Cooley's, but on occasion there is little difference between the two. 
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In sickle cell disease, the parietal bone is more likely to be involved than 
the frontal. The calvarium is increased in diameter and the tables are 
thinned. Because the disease appears sy mptomatically at a later age than 
Cooley’s and because even the severely affected patients live much longer 
hemorrhage and fibrosis are more prominent. Bone infarction and patchy 
sclerosis is more often seen in the long bones and spine. Bone deformi- 
ties such as kyphosis, scoliosis and saber shins are frequent as is oxyce- 
phaly. 

In congenital hemolytic jaundice, bone lesions are still less frequent. 
However, a very few cases show bone lesions as extensive as in Cooley’s 
anemia. Developmental anomalies, however, seem to be more common. 
Oxycephaly has been described by many authors. Less frequently, prom- 
inent eyes, epicanthus, an abnormally wide nasal root, persistence of 
deciduous teeth, absence of incisors, fanglike canines, polydactylism 
and brachydactyly have been observed. Growth may be impaired. It is 
significant that similar developmental anomalies have been described 
in other dystrophic disturbances such as hereditary non-spherocytic 
hemolytic anemia,’ and erythroblastosis fetalis.* Bone decalcification 
on a familial basis has also been related to achylia gastrica of the perni- 
cious anemia type.** 

The alteration in bone structure in these diseases is so striking that 
one would anticipate a well-defined pathogenesis, but so far as | know, 
none has been described. The statement that the hyperplastic marrow 
is responsible tells little about how and why. The basic abnormality in 
these dystrophies apparently is in the erythrocyte. Recent studies sug- 
gest that in the abnormal-shaped red blood cells the hemoglobin mole- 
cule differs physically from the normal, and that the configuration of 
the molecule may be different for each of the diseases.” Studies on zinc 
concentration and carbonic anhydrase activity in the sickling phenome- 
non suggest a role of this enzyme, but other reports challenge these 


data $3, 32, 40, 41 


In thalassemia some have thought the essential lesion de- 
pends on defective porphyrin synthesis." While these data cannot be 
applied immediately to the elucidation of the pathogenesis of the bone 
changes, it is evident that powerful and ubiquitous mechanisms are dis- 
turbed. 

Attention is drawn to the possibility that the adrenocorticosteroids 
will provide a means of investigating the subject further. In a recent 
report’ there is reference to two cases of acquired idiopathic hemolytic 
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jaundice which showed striking hematologic improvement under ther- 
apy. Treatment of a case of pernicious anemia suggested that ACTH 
favors release of preformed elements from the bone marrow and may 
increase the rate of maturation but is not capable of inducing bone 
marrow regeneration. A case of Cooley’s anemia in a severe crisis was 
treated recently with ACTH by Dr. M. J. Whitelaw of Phoenix. There 
was a satisfactory clinical response but the patient also received transfu- 
sions and it is difficult to evaluate the contribution of the ACTH to 
the umprovement. There has been no distinct hematologic improvement. 
\r the end of four months, the therapy being continued, there has been 
no striking change in the bones but there is a suggestion of new bone 
formation in the diploe between the two tables of the calvarium and 
perhaps slightly sharper trabeculae in the long bones. It would be most 
interesting should a definite change in the bone become apparent, since 
it would then be likely that when adrenal hypercorticoidism is induced, 
the bone matrix is protected from the changes following defective 
erythropoiesis’ and more normal bone is found in spite of the negative 


calcium balance. 


CONCLUSIONS 


I have reviewed what I consider to be the significant recent advances 
in the study of the skeletal lesions found in certain diseases of the blood. 
These new data suggest to me that, in the primary blood disorders, 
there is a change in the metabolic and enzyme systems, qualitatively 
and/or quantitatively specific for such disease, which alters the protein 
substrate available for bone formation and the physicochemical condt- 
tions for calcium precipitation. I suggest that the bone changes may, in 
certain cases, be a secondary tissue reaction based on these phy sico- 
chemical alterations rather than a purely local cellular response to the 


adjacent disease process.* 
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VASCULAR COMPLICATIONS OF 
DIABETES MELLITUS* 


Henry Dotcer 


Adjunct Physician for Metabolic Diseases, The Mount Sinai Hospital 
msesesesesesesiil generally accepted definition of diabetes mellitus as an 


meseseseseses) an integral part of the clinical syndrome.’ The diagnosis 


7 impairment of carbohydrate metabolism due to ssulen 
insufficiency is inadequate. It should include the associ- 
ated phenomenon of premature vascular degeneration as 


of diabetes mellitus cannot be limited merely to a few classical symp- 
toms fortified by chemical determinations of urine and blood sugar but 
must include clinical recognition of the generalized systemic manifesta- 
tions of the disease. 

A number of different procedures are responsible for the induction 
of diabetes both experimentally and clinically, through the production 
of relative or absolute insulin deficiency, e.g.: 

1. An absolute decrease in available insulin (severe intrinsic pan- 
creatic disease and total pancreatectomy ). 

2. Increased need for insulin due to its increased utilization (over- 


feeding, obesity and hyperthyroidism). 

3. An increase in the rate of insulin destruction (infection and 
trauma). 

4. A decrease in the responsiveness of the enzyme systems affected 
by insulin (endocrine factors such as purified growth hormone, crude 
anterior pituitary extract, adrenal cortical steroids, and ACTH, and 
liver disease). 

5. The production of insulin antagonists or neutralizing agents. 

The multiplicity of possible etiologic mechanisms justifies classifica- 
tion of diabetes mellitus as a symptom complex and not a specific disease 
entity except for the relatively infrequent instances of pancreatic desruc- 
tion or extirpation and adrenal cortical hyperfunction. 

Whatever etiologic factors finally result in the manifestation of hy- 
perglycemia and glycosuria, they must be operative in the pathogenesis 


* Given April 28, 1950 in the 24th Series of Friday Afternoon Lectures at The New York Academy 
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of diabetes long before a disturbance of carbohydrate metabolism be- 


comes obvious. The bearing of an excessively large infant may portend 
the future onset of diabetes in the mother. So-called “diabetic complica- 
tions” are often fully developed by the time glycosuria or the classical 
symptoms of thirst and polyuria are noted. Although this is generally 
true of patients beyond middle age, even young adults may present 
evidences of premature, accelerated vascular di: amage such as diabetic re- 
tinopathy, ete. without hyperglycemia and little or no impairment of 
glucose tolerance.” This is further substantiated by Colwell’s’ ingenious 
calculations that diabetes has progressed through half its course by the 
time clinical recognition is effected. 

From the standpoint of dynamics, diabetes mellitus may be con- 
ceived as comprising two distinct groups of manifestations developing 
at different rates of speed. 


Insulin insufficiency — 1. Classical symptoms of diabetes 
thirst 
polyuria 


Etiologic factor. weight loss, ete. 


\ 


Unknown mechanism — 2. Accelerated vascular damage 
premature arteriosclerosis 
retinopathy 
neuropathy 
nephropathy 


ete. 


Observation of totally depancreatized human beings over a period of 
the next twenty years will prove whether simple insufficiency of insulin 
alone can be responsible for the degenerative changes. In the averag 
case of diabetes mellitus this relationship i Is obscured by possibility a 
degenerative or catabolic effects arising independently from as vet un- 
known etiologic factors. Arteriosclerosis, hypertension and diabetes 
mellitus may have a common origin, the causative agent producing in- 
sulin insufficiency only incidentally and only in susceptible individuals. 
The primary appearance of typical “diabetic” symptoms which char- 
acterize the onset in all juvenile, most young adult and one third of the 
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“ASCULAR DAMAGE IN TWO HUNDRED PATIENTS 


At the Time of Onset of Retinal Hemorrhage 


Averade 

luration Patients with Patients with 

{ygeof of H upertension Albuminuria 
4 Onset of No. of Diabetes, 
: Driahetes Patients Yrs. No. % No % 
0-19 55 13.0 27 49.1 24 43.6 
20-29 21 13.3 9 $2.9 10 47.6 

30-39 45 13.0 21 4.7 23 51.1 
40-49 79 10.0 37 46.8 48 60.8 


Potal 200 


the insidious, slowly progressive sec- 


older adult patients overshadows 
ondary degenerative changes for a number of years. With increasing 
duration of diabetes, however, the latter break through the unrecognized 
subclinical stage finally to produce a variety of clinical manifestations, 
formerly regarded as “complications.” An average of about thirteen 
years duration of diabetes has been noted as the time of the first appear- 


ance of these secondary associated phenomena.’ 
The disparity of primary and secondary manifestations at the onset 
and their fusion later in young diabetic patients may be depicted as 


follows: 


Onset 13 to 20 years later 


Symptoms of Insulin Insufficiency 
Accelerated Vascular Damage 


The course of degeneration in juvenile diabetes varied widely, with 
no apparent relation to the amount of insulin required or to the ability 
to control glycosuria. Rapidly progressive lesions were noted in some 
young patients whose glycosuria was marked and almost constant as well 
as in some in whom glycosuria was rare and mild. Inexplicably, several 
juvenile diabetics, displaying persistent glycosuria, presented only mini- 
mal lesions of vascular damage by the twenty-fifth year. Their fate was 
no worse than that of the youngsters whose observance of diet and 
management with insulin afforded no difficulty in avoiding appreciable 
glycosuria. Some factor as yet unknown must be invoked to explain the 
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inherent resistance of the vascular systems of these two differently 


treated groups of young patients whose lesions progressed relatively 
slowly. 

“The prognosis of diabetes in childhood—taking a long view—is in 
spite of the progress of dietary and insulin treatment more adverse than 
had originally been expected.”* My observations revealed diabetic retino- 
pathy in every instance within a twenty-five year duration of the dis- 
ease.’ This has now been confirmed by others.** White,* in a survey of 
200 juvenile patients surviving 20 years of diabetes, found vascular dam- 
age in g2 per cent, while Chute," in a smaller group with similar duration, 
noted it in 8s per cent. The most dismal report, that of Fanconi’s Clinic,’ 
concludes that “16 years after the commencement of diabetes no patient 
is free from nephropathy, after 21 years not a single patient is still alive.” 
\ tour of the continent of Europe failed to reveal a single case entitled 
ro a victory medal for having lived with diabetes for twenty-five years 
without evidences of vascular damage, according to Joslin. 

Classical “diabetic” symptoms cannot be elicited in over fifty per 
cent of middle aged and elderly patients when glycosuria is first discov- 
ered.” At this time many of the asymptomatic patients and about one- 
fifth of the group with “diabetic” symptoms already present evidences 
of accelerated vascular degeneration.' In fact, the degenerative pheno- 
mena may precede the appearance of hyperglycemia and glycosuria. 

Phe three types of onset of diabetes in patients beyond middle age 
may be depicted in contrast with that of younger individuals, as follows: 


Onset 


Symptoms of Insulin Insufficiency 
\ccelerated Vascular Damage 


Such differences in the clinical course account for the high incidence 
of unrecognized diabetes and the finding of a “casual onset” or an “onset 
with complications” in 66 per cent of all patients.* Only 34 per cent 
presented themselves because of “diabetic” symptoms. 

The incidence of premature arteriosclerosis in the adult as measured 
by retinopathy, hypertension and albuminuria appears to be identical 
with that in the juvenile diabetic. Here, too, the earliest retinal lesions 
were noted about thirteen years after onset of diabetes, and associated 
with hypertension and albuminuria in about 50 per cent of patrents.' An 
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apparent acceleration of the lesions was typical of the mild cases in this 
older age group, because of the insidious undramatic onset of diabetes so 
that duration of the disease could not be determined accurately. The 
incidence of fatal coronary disease in diabetes is twice that of non-dia- 
betic males and triple that of non-diabetic females.'’ Therefore, suspicion 


of asymptomatic diabetes should be aroused in every case of coronary 
artery disease, particularly in women since they normally present an 
incidence of such cardiovascular involvement only about half as fre- 
quently as men. The diabetic predisposition to peripheral vascular dis- 
ease is even more striking. Bell’! claims that on the basis of arterioscler- 
osis alone, gangrene develops nearly forty times more frequently in dia- 
betic than in non-diabetic individuals. As with coronary artery disease, 
diabetes obliterates the normal sex differences of masculine predomin- 
ance in peripheral arteriosclerosis, the frequency in both sexes being 
equal when diabetes is present. Mirsky’ noted a similar equalization of 
the sexes with respect to the incidence of diabetic neuropathy, impair- 
ment of vibratory sense perception appearing soon after the onset of 
diabetes and increasing strikingly after 13 years duration of the disease. 
the same period of time previously observed for the average onset of 
early retinopathy. As in retinal damage, the neurologic disturbances 


could not be correlated with the age of the patient, the “severity” of 

diabetes or the level of “control” of glycosuria. i 
Nerve tissue, which also includes the retina, represents the most sen- 

sitive indicator of vascular damage, with minute lesions often producing 

major disturbances. These degenerative manifestations are so varied and 

so protean in character that diabetes now surpasses syphilis as “the Great 

Imitator.” Involvement of the nutrient vessels, the vasa nervosum, occurs 

in both central and peripheral portions of the nervous system. In addi- 

tion to the well known diabetic “complications” of peripheral neuro- 

pathy increasing recognition is being given to similar vascular lesions of 

the brain stem, mid-brain, cerebrum, spinal cord and autonomic nervous 

system. The classic syndrome of occlusion of the posterior inferior cere- 

bellar artery is characteristic of diabetes. Intramedullary hemorrhage 

accounts for the transient external ocular muscle paralysis which Wein- 

stein and I'* reported as being more frequently associated with diabetes 

than with lues. Pupillary abnormalities, including Argyll Robertson 

pupils, are also indicative of mesencephalic involvement on a diabetic 

vascular basis. Vascular myelopathy may lead to the development of 


4 
‘ | 
i 
i 
i > 
| 


rHE BULLETIN 


diabetic pseudotabes, Charcot arthropathy, impotence, neurogenic blad- 


der and bowel disturbances, trophic skin changes and ulcerations, muscle 
atrophy due to anterior horn degeneration, etc. Disturbances in autono- 
mic nerve supply plus the added insult of peripheral neuropathy jeopar- 
dize the diabetic patients already suffering from circulatory impairment 
of the extremities. Unfortunately the vascular lesions in both nerve and 
retinal tissue, being irreversible, do not respond to the administration of 
vitamin or protein supplements or to treatment of the underlying dia- 
betic state itself. Therapeutic failure has followed the use in large doses 
of all the components of the vitamin B complex, including B: and B, 
and the various preparations purporting to contain vitamin P, such as 
rutin and hesperidin."* In fact recent evidence indicates that none of the 
flavonoid substances including rutin are even absorbed in any appreci- 
able amounts.'” 

\ccelerated vascular damage which ts an associated phenomenon and 
not a complication of diabetes appears to be related primarily to the 
duration of the disease; its course up to the present time has not been 
altered significantly by the use of insulin, the type of diet or the level 
of control of glycosuria and hyperglycemia. The subject of arterio- 
sclerosis in diabetes mellitus has been limited to consideration of late 
complications such as gangrene, peripheral vascular and coronary artery 
disease. The existence of earlier generalized lesions is now generally 
recognized and the physician must broaden the scope of his examination 
of diabetic patients, searching persistently for evidences of incipient 
vascular damage. The usual analysis of urine and blood for glucose and 
the traditional catechism regarding the diet are inadequate for a com- 
plete evaluation of the patient’s condition, Careful scrutiny of the 
fundi for early retinal hemorrhages, examination of the urine for albu- 
min and casts, measurement of vibratory sense perception, and determin- 
ition of the blood pressure on every visit with the diabetic patient will 
reveal an astonishing incidence of abnormalities in these areas. Thereby 
will be revealed a common paradox wherein the so-called “mild diabetic” 
patient may be found manifesting “severe complications,” and con- 
versely the so-called “severe diabetic” patient at times displaying only 
“ould vascular complications.” However, regardless of the severity of 
the condition or its treatment, accelerated vascular damage ts the inevit- 
able fate of all patients suffering from diabetes mellitus at the present 
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RISK* 


At SURGICAL 


DIABE TI AS 


‘THeopore C. Prati 


Surgeon, New England Deaconess Hospital; Surgical Consultant, U. S. Naval Hospital, Chelsea, Mass.; 
Visiting Attending Surgeon, Cushing Veterans’ Administration Hospital, Bester 


INTRODUCTION 


TES. The modern treatment of diabetes has all but 
3) climinated the surgical diabetic’s fundamental handicap, 

D i i.e., the diabetes itself. Many writers, including Collens 

y and Boas,' Mckim,’ and Allen,* have stated that surgery 

GB is now as safe in the diabetic as in the non-diabetic pro- 


viding, of course, that the diabetes is well controlled. Consequently 
surgery in these patients is much less hazardous now than in the pre- 
insulin era when inability to control their metabolic disease pre- and 
postoperatively often resulted in fatal diabetic coma. The operative 
mortality was high especially when infection was the primary surgical 
condition as in the case of carbuncles, lesions of the lower extremities 
and in the acute abdomen. On the other hand major elective surgery 
was also dangerous and was often avoided because of its high mortality 
and the too frequent incidence of serious secondary infection in the 
operative field or the incision. Without insulin it was difficult to prepare 
the patient adequately for surgery and instead he was starved pre- 
operatively and sent to the operating room malnourished and with his 
glycogen reserves well depleted. The added stresses of the operation, 
i.e., trauma to tissues, fluid and blood loss, and perhaps poorly selected 
or prolonged anesthesia (Wilder*) further aggravated his metabolic 
imbalance. Finally in the postoperative period he often continued down- 
ward into possibly fatal acidosis since without insulin it was impossible 
to protect him by assuring adequate utilization of carbohydrate. 

2. Infection. In more recent years the hazard of infection has been 
greatly reduced by the discovery of the sulfonamides and the anti- 
biotics. To be sure the diabetic still reacts more poorly to infection 
than does the non-diabetic especially in relation to the skin, the lower 
extremities, and the urinary tract. [lowever the aid of the new drugs in 


* Delivered at The New York Academy of Medicine before the New York Diabetes Association, 
May 4, 1950 
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= 
AVERAGE DURATION FROM ONSET TO DEATH IN SUCCESSIVE 
ERAS OF TREATMENT if | 
Years 
Naunyn Allen Hagedorn C.H, Best 
Age at Onset Era Era Banting Era Era Era ; 
(Years) 1897-1914 1914-1922 1922-1929 1980-1936 1987-1943 1944-1949 
All Ages 9 6.1 8.0 10.4 12.5 144 
Under 10 1.3 2.9 2.8 7.3 10.3 18.3 
10-19 27 27 34 7.5 15 15.6 
20-39 3 9 89 144 16.9 18.7 
40-59 7.0 8.0 9.5 11.7 13.8 15.6 ; 
60 & over 4 5.5 7.1 8.5 94 
j From the George F. Baker Clinie (Joslin) 
Il 
PROPORTION OF FATAL CASES SURVIVING 20 YEARS OR LONGER 
ERA 
NAUNYN 
ALLEN 
BANTING 
Early 
Late 
HAGEDORN 
C. H. BEST 24.1% ; 
Data based upon 10,673 fatal cases reported to April 27, 1949. a 
combatting infection has been of prime importance in making the 
diabetic a better surgical risk. 
INCIDENCE OF SURGERY 
As a result of the above advances in therapy assuring safer surgery 
i in the diabetic, there has been a great increase in the incidence of surgery 
| during the past twenty-five years. Joslin and Root point out that 
: whereas in 1923 there were only sixty-nine operations in diabetic patients 
| 
Bie 
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at the New England Deaconess Hospital, there were a total of 5004 


(an average of 211 per year) from 1923 to 1946. They predict that 


“every other diabetic will need surgical treatment before he dies, and its 


success will be measurably affected by the degree of diabetic control 


attained during the preceding years.” In the past four years (1946 to 
1950) there has been a total of 1864 operations on Dr. Joslin’s patients 


at the same hospital, an average of 466 per year. 
At the same time, there has been a progressively increasing need for 


more surgery in the diabetics as their life expectancy has been extended 


by modern treatment. In a recent paper G. H. Pratt" reported that in 


1948 there were ten times more diabetic admissions to large hospitals 


than in rgto0, and concludes that the difference lay in the better modern 


medical management (1.¢., with insulin, etc.) whereas in gio more 


diabetics died early of their disease or its complications. From data based 


on the experience of the George F. Baker Clinic, of which Dr. Joslin 


is the director, showing the duration of life from the onset of diabetes 


to death in successive eras of treatment, it is obvious that since diabetics 


are living longer more of them will require surgery. (See Table 1). The 


same conclusion can be drawn from the data based on 10,673 fatal cases 


(same source) who survived twenty years or longer. (See Table ID. 
In addition to the fact that individual diabetics are living longer and 


requiring more surgery it is true that increasing numbers of diabetics 


are being added to the list as the life expectancy of the public as a whole 


is being gradually lengthened and more new diabetics are being dis- 


covered. The recent national diabetic detection drive indicates that there 


are approximately one million unknown diabetics among the population 


of one hundred and fifty million in this country. It is clear, therefore, 


that there is an ever increasing army of diabetics, a large proportion of 


whom must eventually require surgical treatment. 


ARTERIOSCLEROSIS 


In evaluating the diabetic as a surgical risk we must consider in addi- 
tion to the diabetes itself and the related problem of infection, the 
increased incidence of degenerative vascular disease in the diabetic. 
Widespread arteriosclerosis is characteristic of the elderly diabetic and 
because of its involvement of the vessels of the brain, heart, kidneys and 


lower extremities, is responsible for the most serious postoperative 


complications in these patients. The arteriosclerotic process also occurs 
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I11—202 CASES WITH ONSET OF DIABETES 
BETWEEN AGES 15 AND 30 


Duration (Years) 0-10) 11-20 21-29 
High Blood Pressure 2% 21% 33% 
Calcified Arteries 21% 66% 880% 
High Capillary Fragility 14% 57% 67% 
Retinitis —~ - 4% 56% 60% 
Proteinuria 3% 13% 10% 
Average Age (Years) 2s 39 47 


From the George F. Baker Clinie (Joslin) 


in the young diabetic, appearing prematurely and becoming progres- 
sively more extensive in proportion to the duration of the diabetes when 
the latter is uncontrolled. Joslin and White’ report a series of 249 cases 
with fifteen to twenty years duration of diabetes and an average age of 
twelve years at onset. Significant complications were: (a) Arterioscle- 
rosis in 106 of 154 cases examined or 70 per cent, (b) Retinal hemor- 
rhage in 51 of 79 cases or 65 per cent, (c) Hypertension in 49 of 128 
cases or go per cent, and (d) Albuminuria in 46 of 138 cases or 35 per 
cent. In another series of 202 cases from the experience of the George 
F. Baker Clinic, vascular complications in patients with the onset of 
diabetes between the ages of fifteen and thirty years show a progressive 
increase in proportion to the duration of the diabetes. (See Table III). 
It is evident from this data that young patients with diabetes of short 
duration are better surgical risks because of less vascular disease and, by 
the same token, the longer they live the more extensive their vascular 
disease and the poorer surgical risks they become. 


SureicaL Morrariry 


1. General. The improvement in diabetic surgical mortality con- 
tinues due, in a large part, as stated above, to better control of the 
diabetes and of infection. It is true, however, that the modern care of 


the surgical patient (diabetic or not) has also been a factor. As pointed 
out by McKittrick” and others: (a) a better understanding of fluid 
balance and the use of parenteral feeding including vitamins and whole 
blood, (b) intestinal antiseptics in preparation for bowel surgery, (c) 
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» IV--6868 DIABETIC OPERATIONS JAN. 1923 TO JAN. 1950 


NEW ENGLAND DEACONESS HOSPITAL 


1923-1951 1942-1956 19 96-1950 


Amputations (Maj.) 733 269 216 
Amputations (Min.) 450 322 417 
Carbuncles 116 18 9 
Uleers, Abscesses 431 108 115 
Thyroid 243 66 61 
Tonsils 186 48 36 
Laparotomy $28 132 286 
Genito-Urinary 51 46 SS 
Pelvi-Rectal 234 56 167 
Ocular 14s 83 


Miscellaneous 


TOTALS 
Fatal Cases 260 32 37 
Fatal 


Per cent 


improved anesthesia, and (d) early mobilization, are all important in the 
successful surgical care of the diabetic. 

Joslin® reports a steady fall in the overall operative mortality in his 
diabetics as follows: 1923 to 1926, mortality 11.5 per cent; 1923 to 1941 
(3551 Operations) mortality 7.3 per cent; 1939 (264 operations) mor- 
tality 6.4 per cent; 1942 to 1946 (1453 Operations) mortality 2.2 per 
cent. The most recent tabulation, ie., January 1946 to January 1950 
shows a total of 1864 operations with an overall mortality of 1.9 per 
cent. (See Table IV). Sprague and Wilder® reported an earlier series of 
260 operations from 1930 to 1939 (before the antibiotics) with a mor- 
tality of 4.3 per cent. 

2. Infection and Mortality. A comparison of the mortality figures 
in the periods before and after the chemotherapeutic drugs and the anti- 
biotics is especially striking in patients with gangrene and infection of 
the lower extremities. In McKittrick’s' first series (1923 to 1928) the 
major amputation mortality was 16.1 per cent, nine out of fourteen 
fatalities being directly due to infection. This was reduced somewhat 
as experience with insulin increased and as the surgical treatment was 
improved and standardized. The series from 1923 to 1941 showed a 
major amputation mortality of 14.1 per cent with infection still playing 
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Tante V—23 MAJOR AMPUTATION DEATHS (1942 TO 1950) 


Cause of Death Cases 


Septicemia (Gas Bac.) 


Coronary Occlusion 


Cerebral Accident 2 
Uremia 3 
Bronchopneumonia 2 
Pulmonary Embolus 4 
Cause Unknown 2 


Total Deaths 


Summary—lInfection 
Vascular Disease 
Other Causes 


a major role. Finally, from January 1942 to January 1950 in which 
first the sulfonamides and then the antibiotics came into common use, 
the mortality suddenly dropped to 5.8 per cent. During that period 
there were 390 major amputations with twenty-three deaths. At the 
same time there were 733 minor amputations (including 272 transmeta- 
tarsals) with three deaths, none due to infection, a minor amputation 
mortality of 0.4 per cent. The combined major and minor mortality was 
2.3 per cent. 

3. Arteriosclerosis and Mortality. An analysis of the 23 deaths above 
in the major amputation group shows that only one died of infection 
(a gas bacillus stump infection and septicemia) while almost two-thirds 
of the deaths (i.e., 14) were due to complications secondary to their 
vascular disease. (See Table V). There were nine deaths from coronary 
thrombosis, two from cerebral thrombosis or embolus, and three from 
uremia. The other deaths were two from bronchopneumonia, two with 
cause undetermined and four from pulmonary embolus. Of the latter, 
two were definite but the other two were not proven. The above figures 
indicate that if infection is controlled in this group of diabetics the 
surgical risk is largely that of their cardiovascular disease. 

4. Other Factors in Mortality. Other factors of importance which 
have reduced the operative risk and improved the results in this group 
of diabetics such as correct evaluation of local lesions, their pre-operative 
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management, indications for major and minor amputations, etc., cannot 
be discussed here. It should be stated, however, that the transmetatarsal 
amputation has been of great value in reducing the incidence of major 
amputation and has, therefore, been instrumental in reducing the overall 
mortality. L. S. McKittrick, J. B. McKittrick and T. S. Risley" have 
reported in detail on 215 cases done from 1944 to 1949 with two deaths. 
In the following year (1949) an additional 55 have been done with no 
deaths. Many of these patients would have required major amputation 
before the antibiotic era and with associated higher mortality. 


INFECTIONS IN THE DIABETIC 


In some infections other than those of the lower extremities surgery 
has become unnecessary or much less frequent than formerly with the 
ability to control infection by the use of antibiotics. In others such is 
not the case. 

1. Carbuncles. The large carbuncles formerly so serious in the dia- 
betic have become a comparative rarity in hospital practice. There has 
not been a carbuncle death among the Joslin diabetics in the past six 
years, whereas in the previous three years (before the antibiotics) there 
had been three. 

2. Cellulitis. Other infections such as lymphangitis and cellulitis can 
now be controlled and localized although surgical drainage is stull indi- 
cated for frank collections of pus. 

3. Hand Infections. Because of early and successful antibiotic 
therapy we no longer see the extensive hand infections that formerly 
required surgery including amputation of fingers or of the hand itself. 

4. Urinary Tract Infection. Formerly, serious urinary tract infec- 
tions occurred more frequently in the diabetic and were a difficult 
problem in management. They responded poorly to the then current 
urological treatment, recurrence was Common, serious chronic infection 
often occurred and too many resulted in a fatal outcome. These infec- 
tions were not only of the retrograde type resulting in pyelonephritis, 
but many were of hematogenous origin and were seen in patients who 
had furuncles, carbuncles, foot infections and septicemia. Perinephritic 
abscess Was not an uncommon complication in these cases. Now, with 
chemotherapy and the antibiotics to control urinary tract infections 
early, serious retrograde extension can be prevented. Also by early 
treatment of the foci of infection mentioned above we can now elimi- 
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nate the possibility of blood-borne infection. In cases requiring operation 
for or with associated genito-urinary tract infection the new drugs, by 
giving added protection, have helped to reduce the surgical risk. 

5. Biliary Tract and Liver Infection. Infection in relation to the 
extra-hepatic biliary tract almost always associated with gall stones is 
particularly dangerous to the diabetic not only because of the hazard 
of necrosis and perforation of an acute gall bladder but also because of 
the frequency of common duct obstruction with ascending infection 
and cholangeitis. This, of course, may produce further damage to the 
liver which, in the diabetic, already may be handicapped by pathological 
changes and disturbed liver function. The antibiotics have not been the 
answer to this problem but the teaching that cholecystectomy should be 
done as early as possible in controlled diabetics with gall stones (with 
or without symptoms), should do much to protect against this dangerous 
situation. Obviously the surgical risk is much greater in these patients 
if operation is postponed until they develop acute cholecystitis, jaundice, 
cholangeitis or pancreatitis. 

During the four years ending January 1, 1946, cholecystectomy 
(with or without choledochostomy) was done on 39 Joslin diabetics 
without a fatality (Joslin and Root’), while in the last four years ending 
January 1, 1950, there were 49 cases with one death. The low mortality 
and successful results in these 88 cases indicate that gall bladder surgery 
is well tolerated by the controlled diabetic and is not associated with 
undue risk. 

6. Intra-abdominal Infection. In intra-abdominal infection from any 
cause, most commonly appendicitis, the antibiotics now available cannot 
be depended upon and are indicated only as an adjunct to surgery. Early 
diagnosis and operation are essential in any acute abdomen. Diagnosis 
may be difficult in the diabetic for two reasons, first, the signs and 
symptoms may not be clear cut, and second, they may be similar to 
those associated with acidosis. To further complicate the picture both 
conditions, i.¢., an acute abdomen and acidosis, may be present, the latter 
being secondary to the former. This problem in differential diagnosis 
cannot be discussed here in detail except to point out that if a diabetic 
with acidosis has abdominal signs and symptoms suggesting an acute 
abdomen which persist after the acidosis has been corrected by treat- 
ment, surgery is indicated. Under the above circumstances the delay of 
a few hours for treatment of the acidosis is justifiable. 
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Prophylactic appendectomy is indicated especially in the younger 
diabetics who have a history suggesting previous attacks of appendicitis. 


This not only eliminates the appendix as a source of future trouble but 
also simplifies evaluation of the abdomen if the patient is seen later in 


acidosis. 


Speciric Antipiotic TREATMENT 


It should be pointed out that the general problem of infection control 
in the diabetic may not always be a simple one. Infection in any location 


may be due to an organism which proves to be resistant to a routine 
form of antibiotic therapy. This is especially true in a certain number 
of patients with foot lesions where the infection is a mixed one (strep- 
tococcus, staphylococcus and colon bacillus being the common organ- 


isms) which may not be sensitive to penicillin. It is important, there- 
fore, that a culture be taken early and that sensitivity tests be done by 
the bacteriologist to determine which of the available antibiotics (:.¢., 


penicillin, streptomycin, aureomycin and others) is most effective in 
inhibiting the growth of the patient's infecting organisms. By so doing 
valuable time will not be lost in trying ineffective antibiotic therapy 
over a period of days. A workable plan is to culture the lesion on admis- 
sion, sending the culture to the laboratory with a request for sensitivity 


tests, and at the same time starting the patient on one of the penicillin 


preparations. A report on the tests can be obtained in twelve to twenty- 
four hours at which time the treatment can be changed to a more effec- 
tive antibiotic if so indicated by the tests. The same method should be 
used in all infections whenever it is possible to obtain a culture. This has 


proven to be an important requisite for the successful management of 


infection in the diabetic. 


FvaLuatTion GeneraAL \IANAGEMENT OF THE SurGIcAL DIABETIC 


It is agreed by all who have had experience with the surgical diabetic 


that successful management and consequently a lower surgical risk 


depends upon close coOperation between the physician and the surgeon 
together with good, constantly available, laboratory facilities. To these 


essentials might be added an experienced and efficient hospital group of 
residents and nurses. The surgical diabetic requires frequent and com- 
bined medical and surgical observation, around-the-clock laboratory 


tests in many cases, and the best possible nursing care if he is to make 
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an uncomplicated recovery. Lack of codperation or poor functioning 
of any of the above may seriously interfere with his recovery. 

Proper evaluation and treatment of the surgical diabetic is essential. 
More specific considerations directed toward this end are as follows: 

1. The surgical disease itself must be promptly evaluated both as to 
diagnosis and degree of urgency of operation. The latter decision must 
be that of the surgeon and based on fundamental surgical principles. If 
an acute abdomen or undrained sepsis demands emergency operation it 
should be done in spite of a high blood sugar or sugar in the urine. 
Prolonged delay while attempting to control the diabetes completely 
may be fatal and is never justifiable under any circumstances. Acidosis, 
however, seriously increases the surgical risk and if operation can be 
safely postponed for a few hours, the acidosis can often be corrected in 
that time. If such a delay is out of the question the increased risk of 
immediate operation in the presence of acidosis must be accepted and 


every effort made postoperatively to correct it. 

2. Evaluation and treatmrent of the patient’s condition in general 
(apart from the diabetes) is important and includes consideration of: 
(a) Age, (b) Mental and neurological status, (c) Nutritional state, (d) 
Hydration of tissues and fluid balance, (e) The blood in regard to cells, 
hemoglobin, electrolytes, colloids, etc., (f) Type, location and extent 
of infection, if present, (g) Respiratory status, and (h) Cardiorenal and 


general vascular status. 
Having carefully evaluated the patient both medically and surgically, 
as outlined above, every attempt must be made to correct his physio- 


logical and organic difficulties (as well as his diabetes) before surgery 


is done. Obviously all diabetics do not require extensive studies pre- 


operatively, particularly those with diabetes of short duration who have 


been well controlled and who have little or no vascular disease or other 


complications. Nor is it possible or advisable to carry out any but the 


essential pre-operative studies in emergency cases. However, even in the 


latter, dehydration and a disturbed electrolyte balance can be helped 


by parenteral fluids, anemia can be corrected by transfusion, and im- 


paired cardiac function improved by supportive treatment. When time 


permits, infection, including that of the urinary tract can be reduced 
or controlled by chemotherapy and the antibiotics. The control of 
infection in general and in particular in the foot lesions has been dis- 


cussed above. In the latter, emergency surgery is rarely indicated. 
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Correct evaluation of the blood supply of the extremities and control 


of the infection by the use of the appropriate and effective antibiotic 
together with diabetic control and the above general supportive measures 
are all essential in making the patient as good a surgical risk as possible. 

3. Management of the Diabetes. It is beyond the scope of this paper 
to consider this problem in detail nor is it necessary to demand any 
specific plan of diabetic management. The fundamental principles of 
modern treatment are followed in all successful plans which, therefore, 
differ only in minor details. It would seem appropriate, however, to out- 
line briefly the method used by the Joslin group at the New England 
Deaconess Hospital as reported several times by Joslin® and by Me- 
Kittrick and Root.'* 

A. Pre-operative preparation. It should be the aim of the physician 
in preparing the diabetic for an operation of election to send him to 
surgery well fed, with the liver well stocked with glycogen and with 
the urine acid-free and showing little or no sugar. In well controlled 
cases no special preparation is necessary, therefore, other than an ade- 
quate diet with or without insulin. In these cases one to two days of 
pre-operative hospitalization is sufficient. Fluid intake should be ade- 
quate enough to produce a urinary output of 1000 TO 1500 CC, daily. 
If necessary, intravenous normal saline (1500 ce.) with 5 per cent glucose 
is given and almost always is administered immediately before major 
surgery to insure adequate fluid and carbohydrate. No fluids are given 
by mouth for eight to twelve hours pre-operatively. In the untreated 
or uncontrolled diabetic longer pre-operative treatment is necessary 
before an elective operation to obtain sufficient nourishment and a good 
metabolic balance. Sudden restriction of carbohydrate is to be avoided 
in severe or elderly diabetics since it may result in acidosis, further 
disturbance in liver function or even anuria. Food should be fairly 
simple so as to avoid upsetting the stomach, which would make it diffi- 
cult to continue with a well balanced full diet so necessary in preparation 
for surgery. Pre- and postoperative insulin administration is discussed 
under C below. 

Over medication must be avoided especially in the elderly diabetic 
who is easily depressed by drugs. Too much pre-operative medication 
with the additional burden of anesthesia can result in serious central 
nervous system depression which may lead to secondary pulmonary or 
cardiovascular complications. 
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B. Postoperative fluids and diet. Adequate postoperative fluid 
intake is essential and as in the pre-operative patient should be sufficient 
to maintain a good urinary output. Most patients veceive 1500 cc. of 5 
per cent glucose in saline intravenously on return from the operating 
room. If adequate amounts of fluid cannot be taken or retained during 
the day this may be repeated later using distilled water rather than 
saline unless there is a chloride deficiency due to vomiting or other 
causes. In older patients with cardiac disease it is dangerous to give 
parenteral fluids too rapidly or in too large amounts. 

Unless the operation requires otherwise the following dietary regime 
is used in most general surgical cases. On the first postoperative day 
clear liquids such as water, gruel made with water, tea and coffee are 
given freely. Dilute fruit juices may be used but sparingly. On the 
second postoperative day fluids with milk are added together with ice- 
cream, cooked cereals, and custard if desired. On the third day and 
thereafter the diet is gradually increased as tolerated. It is necessary 
that the patient get at least 150 grams of carbohydrate daily throughout 
the postoperative period. If this cannot be taken by mouth it is supplied 
by parenteral administration. At discharge many patients have reached 
a diet of approximating 160 grams of carbohydrate, 75 grams of protein 
and go grams of fat. The diet after operation should contain as a mini- 
mum between 0.66 and 1.25 grams of protein per kilogram of body 
weight. 

C. Insulin management. lf insulin has been used regularly by the 
patient the same total number of units usually given in twenty-four 
hours is continued daily in most postoperative patients. In the morning 
before operation the full dose of protamine zinc insulin is given or 
occasionally only one-half to two-thirds of it if the operation is sched- 
uled for late in the morning. In many cases intravenous saline and 
glucose is given pre-operatively. One-half to the full dose of the patient's 
crystalline insulin is given on return from the operating room when an 
intravenous of 1000 to 1500 cc. of 5 per cent glucose in saline (or dis- 
tilled water) is started. Late in the afternoon, several hours after the 
intravenous has run in, a blood sugar may be taken and more crystalline 
insulin given if indicated. If more fluid and glucose are desirable later on, 
more crystalline insulin is used to insure utilization of the carbohydrate. 
Great care is taken to avoid hypoglycemia because of the serious com- 
plications that may attend it. 
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The hospital group taking care of these patients must be on the alert 
for any signs of hyperinsulinism so that it can be corrected immediately 


by intravenous glucose. It is much safer to have some elevation of blood 
sugar and mild glycosuria in the postoperative diabetic, especially in 
those with much cardiovascular disease, than to overtreat with insulin 
and risk the possibility of fatal insulin reactions. As pointed out by 
Mckittrick and Root'* it is dangerous to attempt to cover all of the 
glucose given by parenteral means by insulin. It must also be remem- 
bered that after drainage of infection the diabetic will require less insulin 
than before. The hazard of giving insulin on the basis of sugar in the 
urine following intravenous glucose or on the basis of urine sugar in 
patients with urinary retention is well known. 

If the patient is one in whom insulin has not been used before, it is 
given when two successive specimens contain sugar and omitted when 
two successive specimens are sugar-free. In these cases small doses every 
three to four hours are safer than large doses infrequently until the toler- 
ance of the patient has been determined. During convalescence when 
the urine is sugar-free, the need for insulin is tested by reducing the 
noon dose first and then the evening dose. Blood sugar determinations 
as a guide to insulin administration should be taken in the late afternoon 
as well as before breakfast. 

It is not necessary to further emphasize the importance of good 
diabetic control in the surgical diabetic both before and after operation. 
To quote FE. R. Snader, Jr."": “Surgical cases sometimes die with diabetes 
but should not die of diabetes, if properly managed by a competent 
internist.” Control is not only important in relation to surgical risk but 
also in healing of the operative site and the incision, It is true (Wilder') 
that in the well controlled diabetic healing occurs just as rapidly and as 


well as in the non-diabetic. 


ANESTHESIA 


Proper selection and administration of the anesthesia are of great 
importance in diabetic surgery not only from the point of view of its 
effectiveness during the operation but also in respect to the patient's 
well-being both on the table and after his return from surgery. The 
choice of anesthesia must be based primarily on the surgical indications 
but one must also consider the diabetic’s reaction to the various anesthetic 
agents and select the one that is most satisfactory surgically and at the 
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same time least hazardous to the patient. In any case the diabetic in 
general stands anesthesia poorly and therefore the duration should be 
as short as possible (as should the operation) and if a general anesthesia 
is being used the avoidance of anoxia is of the utmost importance. In 


this connection morphine and the barbiturates also tend to produce 
anoxia and if given pre-operatively the dose should be small. Excessive 
pre-operative medication in the elderly diabetic is discussed above. 

In general, the anesthetics in the order of their safety in the diabetic 
are: 1. Local and regional. 2. Low spinal. 3. General. More specifically 
the various anesthetics in relation to the diabetic are as follows: 

Local or regional. When the surgery permits, local or regional anes- 
thesia is as satisfactory as in the non-diabetic but should never be used 
for operations on the lower extremities where there may be arterial defi- 
ciency. If used in the hand, it should be only in the simplest procedures 
using the same precautions as in the non-diabetic, i.¢., never add adrenalin 
to the anesthetic in doing a digital nerve block or when using a finger 
tourniquet. 

Spinal. Spinal anesthesia is used almost exclusively in major and 
minor amputations at the New England Deaconess Hospital and has 
proven most satisfactory over a period of many years. Procaine or 
pontocaine is used in small doses so as to obtain a low level of anes- 
thesia of short duration. It has also been satisfactory and safe in other 
surgery including laparotomy in young diabetics without extensive 
cardiovascular disease. It must be administered, however, by a skilled 
anesthetist who can control the level so as to avoid dangerous variations 
in blood pressure. It is contraindicated for abdominal surgery in elderly 
diabetics with extensive cardiovascular disease or with hypertension in 
whom even a comparatively slight drop in blood pressure might be 
serious. 

Refrigeration anesthesia. We have had no experience with this 
method and no occasion to use it since spinal has been so satisfactory in 
the amputation cases. 

Cyclopropane. This anesthetic is satisfactory in the diabetic for short 
surgical procedures where full relaxation is not desired. It has a less 
deleterious effect on the diabetic than ether and less postoperative vom- 
iting. It is used, however, primarily as an induction agent rather than a 
basic anesthetic since it is not easy to maintain satisfactorily for any 
length of time. Formerly it was used for induction before ether by the 
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Lahey Clinic in the Joslin diabetic thyroid cases. As with all general 
anesthetics used in the diabetic anoxia must be guarded against. 
Ethylene. This anesthetic has been used very little in the surgical 


diabetic at the New England Deaconess Hospital in recent years. It 


produces less hyperglycemia than ether but, of course, much less relaxa- 


tion. It is not suitable for prolonged anesthesia and a serious disadvantage 


is its inflammability when too diluted by air. Strict precautions must be 


taken against explosion if this anesthesia is used. 


Nitrous Oxide-Oxygen. Yhis anesthetic is not satisfactory for use 


in the diabetic except for very short operations or for induction before 


ether. Its disadvantages are, first, that it may be difficult to prevent 


anoxia and, second, muscle relaxation cannot be obtained without over- 


dosage. It does, however, have less tendency to produce acidosis and 


there is a minimum of vomiting following its administration. 


Ether. Acidosis of varying degrees is produced in the diabetic by 


ether anesthesia. The postoperative nausea and vomiting often associated 


with its use tend to interfere with an adequate intake of fluid and nour- 


ishment and therefore complicate the diabetic management. However, 


in operations in which relaxation is necessary or where local regional 


and spinal or the gaseous anesthetics cannot be used, ether is the only 


choice. It must be administered well and sufficient oxygen supplied with 


it. Fortunately its effects on the diabetes can be overcome in the post- 


operative period by careful treatment of the acidosis with insulin and 


by giving adequate amounts of parenteral fluids and carbohydrate until 


the diabetes is again under control. 


Sodium: Pentothal. Vhis intravenous anesthetic is useful and safe for 


short procedures not requiring full relaxation. It is used a great deal for 


incision and drainage of abscesses and other simple operations. It has little 


effect under these circumstances on the diabetes. It is contraindicated in 


the elderly, very feeble patients, in those with severe liver disease, and 


when there ts respiratory difficulty. Excessive pre-medications should be 


avoided and during the administration a free airway must be maintained. 


Oxygen should be available for use if necessary. 


Bep Care or THe SurGicaAL 


The importance of constant alertness of doctors and nurses caring 


for surgical diabetics has been emphasized above. Early recognition and 


treatment of postoperative complications, no matter how minor, is 


| 
| | 
lo 
| 
L 


The Diabetic As a Surgical Risk 8o1 


essential to successful recovery. Good nursing care is also necessary, 
not only in hastening recovery, but also in the prevention of complica- 
tions. Diabetics are particularly susceptible to pressure lesions of the 
back and lower extremities and to skin irritation with secondary 
infection. These lesions are precipitated by inadequate nursing care. 
Therefore these patients must be turned frequently and every effort 
made to give them good skin care. Change of position together with 
supervision of deep breathing and leg exercises is also of value as pro- 
phylaxis against pulmonary complications and peripheral venous stasis. 
In this connection early ambulation, when possible, is as desirable as in 
the non-diabetic. Other essentials of good bedside nursing such as help- 
ing to insure adequate fluid and food intake, understanding of the 
patient’s needs as far as comfort and reassurance are concerned, careful 
recording of valuable data such as urinary output, and quickness to 
recognize and report any abnormalities, are all important duties of the 
nursing staff. 


SUMMARY AND CONCLUSIONS 


1. There is a proportionately increased need for safe diabetic surgery 
as diabetics live longer and increase in numbers. 

2. The control of diabetes and infection have been the essential 
factors in reducing surgical risk and mortality. Advances in surgery, 
anesthesia and understanding of the physiological needs of the surgical 
patient in general have also been important. 

3. The diabetics’ complicating vascular disease is now the chief 
hazard to surgery. 

4. Close coéperation between physician and surgeon, and all con- 
cerned in the care of the surgical diabetic is essential. 

5. Careful evaluation and good pre-operative preparation of the 
patient is necessary if surgery is to be successful. The surgical disease, 
the general medical status and the diabetes must be considered and han- 
dled promptly and efficiently. Correct postoperative management is 
equally important. 

6. Adequate diabetic management with diet and insulin is of prime 
importance. Sufficient fluid and nourishment with enough insulin to 
insure adequate carbohydrate utilization is necessary both pre- and post- 
operatively. Hypoglycemia is dangerous especially to the elderly patients 
or those with extensive cardiovascular disease, and must be avoided. 
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7. Emergency surgery must not be delayed while attempting to 
control the diabetes completely. A short delay is justifiable, however, for 
treatment of acidosis. The latter increases the operative risk and should 


be eliminated if possible. 

8. Early control of infection, regardless of site, is important in the 
diabetic. This is best obtained by the prompt use of the most effective 
antibiotic as determined by bacteriological sensitivity tests. 

9. Prophylactic cholecystectomy is advisable in diabetics with gall 
stones (with or without symptoms) whose condition permits, and when 
good facilities for care are available. Prophylactic appendectomy is also 
logical and desirable especially in younger diabetics who have had symp- 


toms suggestive of appendicitis. 

10. Good anesthesia is an essential factor in surgical risk. The anes- 
thetic chosen should be one that is not only surgically satisfactory but 
also safest for the patient. If a general anesthetic is used its duration 
should be as short as possible and every effort made to avoid anoxia. 

it. The diabetic, if correctly evaluated and well managed medically 


and surgically, is as good a surgical risk as the non-diabetic with a com- 


parable amount of general vascular disease. 
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ASSOCIATION BUILDING * 


Benyamin P. Watson 


New York Academy of Medicine 


President, The 


SE are met here this afternoon to inaugurate and dedicate 
this new home of the Blood Transfusion Association and 
W in doing so to congratulate the Association upon the 
splendid work it has done in the past, and to wish for it 

Sesesesesesesa continuing and enlarging usefulness in the future. 

An occasion such as this has real meaning only insofar as it affords 
an opportunity to dedicate ourselves to that future and to seek inspira- 
tion and stimulus from the example of those who conceived the idea of 
such an organization and who through the years of its growth and devel- 
opment have carried on its day-to-day activities. 

As with every other advance in medicine, the present status of blood 
transfusion as a therapeutic measure has been achieved as the result of 
a gradual evolution and by the application to its practical use of discov- 
eries in various branches of biological science. 

As early as the 17th century there are records of the transfusion of 
the blood from lower animals to man, a few of them fortuitously success- 
ful or at least not fatal to the recipient. Later, with the invention of the 
syringe, it became possible to transfer blood from human to human but 
these early attempts were fatal in 50 per cent of the cases because of the 
introduction of sepsis and, as we now know, of incompatibility of the 
bloods. So the method fell into disrepute. 

At the beginning of this century it was realized that some patients 
who had suffered severe loss of blood could be saved if blood volume 
were restored by the infusion of normal saline solution and this became 
a recognized procedure. The drawback to it was that the fluid soon left 
the circulation and diffused into the tissues so the procedure might have 
to be repeated several times within a short interval. A solution which 
would not so diffuse was sought for and was found in gum acacia. This 
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solution remained longer in the circulation but its use was often attended 


by very unpleasant and sometimes fatal reactions. It did, however, save 
many lives as | can personally attest from my experience in the first 
World War. 

With the perfecting of aseptic and operative techniques it then 
became possible to perform direct transfusion of blood from donor to 
recipient by hitching up an artery of the former to the vein of the latter. 
I first saw this done by the late Dr. Crile in Cleveland in the year 1913. 
Then came the syringe method in which with syringes specially pre- 
pared to prevent clotting, the blood was drawn from the vein of the 
donor and immediately injected into that of the recipient as they lay 
side by side in the operating room. This was the method in most general 
use when I came here in 1926. 

Much earlier than this, however, in 1914, Agote in Buenos Aires and 
others had demonstrated that by adding sodium citrate to the blood, 
coagulation was prevented and so the blood could be collected from the 
donor and later transfused to the recipient. The blood could be stored 
and called for as required—the actual presence of the donor at the time 
of the transfusion was no longer necessary. Thus the idea of a blood 
bank became a possibility and later an actuality. 

Up to the year gor it had been believed that the blood of each 
species in the animal world was uniform, In that year Karl Landsteiner 
made the discovery that there were four types of human blood and that 
agglutination of the red cells would result if one were mixed with an- 
other. He pointed out the importance of this observation in blood trans- 
fusions but little practical attention was given to it for some years. Dur- 
ing these years, in spite of the gradual perfecting of the mechanical tech- 
niques of transfusion, undesirable and sometimes fatal reactions occurred. 
Donors were still being recruited in a very haphazard manner. 

It was at this stage when the therapeutic value of blood transfusions, 
not only in cases of blood loss but in various other pathological states 
was fully recognized, but its performance attended with difficulties and 
dangers, that the Blood Transfusion Betterment Association came into 
being. The title indicated its purpose. In 1941 the “betterment” having 
been accomplished, its title was changed to the present one, the Blood 
Transfusion Association. 

The prime mover in bringing about the organization was The New 
York Academy of Medicine. The circumstances were these. 
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In 1927 the Committee on Public Health Relations of the Academy 
urged upon the Department of Health the maintenance of strict super- 
vision over blood donors and the commercial agencies through which 
they were obtained. It continued to advise the health authorities on the 
type of regulations which should be adopted until in 1930 Section 109 
of the Sanitary Code was enacted. 

In 1929, Dr. John A. Hartwell was President of the Academy and 
he was also associated with Cornell University Medical College and New 
York Hospital where Dr. Arthur F. Coca, then Professor of Immunol- 
ogy at the school and an associate in the hospital laboratory, originated 
the idea of a cooperative blood donor agency. The situation at that time 
was most unsatisfactory. Donors were collected by enterprising individ- 
uals from among Bowery tramps and others of that type. They were 
inadequately examined and bled white. No one cared, and the surgeons 
were at their wits’ ends as to where to get properly conditioned men. 
Dr. Coca stepped into the breach and organized the service with the aid 
of a grant from Mr. Rockefeller. When that sum was expended, Dr. 
Coca turned to the Cornell faculty and the trustees of New York Hos- 
pital but they could not give adequate help. Thereupon, Dr. Hartwell 
laid the whole matter before the Committee on Public Health Relations 
of the Academy, and Dr. E. H. L. Corwin, then, as now, Secretary of 
the Committee, was assigned the job of formulating plans. How these 
eventuated will be gathered from the following extract from the pro- 
ceedings of the Committee on Public Health Relations of that year, 
1929. 

“In order to provide the highest possible type of blood donor to the 
hospitals of Greater New York, and to improve blood transfusion serv- 
ice generally, a group of hospital superintendents of New York City 
met, at the invitation of the Public Health Relations Committee of The 
New York Academy of Medicine, and formed a cooperative blood 
donor organization which was incorporated under the name of “The 
Blood Transfusion Betterment Association.’ According to the articles 
of incorporation, the purposes and objectives of the Association are “The 
advancement of the science of blood transfusion; the furnishing of vol- 
untary aid, exclusive of medical or surgical service or advice, to persons 
in need of blood transfusions; the classification of prospective blood 
donors and collecting information in regard to the same; the studying 
of the practice of the transfusion of blood in general; the conducting 
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of investigations, experiments and researches generally to improve blood 
transfusion; all of these purposes being for the conservation of the 
public health insofar as it is related to the use of blood transfusion as a 
therapeutic measure; and the maintaining of a general organization to 
carry out the above purposes without pecuniary profit.’ 

The Association was to be under the control of a Board of Trustees 
representing the hospitals of the City and The New York Academy of 
Medicine. A Board of Medical Control was made responsible for the 
medical policies of the Association, and was composed of representatives 
from the City Department of Health, the Department of Hospitals, The 
New York Academy of Medicine, the New York Pathological Associa- 
tion, and the County Medical Societies of New York. 

The Report goes on to state that the Association had no endowment 
at the time and its expenses were to be met through membership fees of 


” 


hospitals, service charges for donors and voluntary contributions. The 
Association took over the management of the former Cooperative Donor 
Bureau operated in connection with the New York Hospital. 

For a number of years the offices and laboratories of the Association 
were housed in an annex of the Academy and it was debated whether 
the latter should take over the whole administration. This the Council 
and Trustees decided against as being beyond the function of the 
Academy. So the Association became an independent body with its own 
building and organization, giving in this its 2 1st year ever more and more 
satisfaction to its proud parent, The New York Academy of Medicine. 

From its inception the Association has been interested in the scienti- 
fic and research phase of its work. 

At the time the Blood Transfusion Association was organized, neither 
the general profession nor the laboratory technicians knew much about 
the blood grouping tests—how to read them, how to interpret them— 
nor about how long blood can be stored, nor what is going to happen to 
the erythrocytes, leukocytes, platelets, plasma, and not much about the 
preservation of blood, about temperatures, hemolysis, osmotic and 
mechanical fragility, the techniques of administration, and about the 
various problems of non-compatibility, the cold agglutinins, etc. All of 
these and many other problems have been tackled and solved. 

One of its notable contributions was the aid and encouragement it 
gave to Dr. Philip Levine in the elucidation of the clinical aspects of the 
Rh factor, one of the greatest contributions to knowledge of the blood 
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since Landsteiner’s original work on the major blood groups. 

The Association undertook the development of the human Rh test- 
ing serum and it was the first co manufacture the other grouping sera 
on a large scale and to add a dye to differentiate Anti-A from Anti-B 
grouping sera, thus preventing mistakes, an idea which has since been 


generally adopted. 

In the many thousands of donors tested annually it was found that 
the strength of the titre varied greatly in different individuals. This led 
to the use of the blood of these high titred persons for testing purposes. 
There are many other scientific contributions that could be detailed but 


time forbids. 

[t is within the recollection of everyone here that during the Battle 
of Britain there were sent from this country large supplies of blood 
plasma to aid the stricken victims. The idea was Dr. Carrel’s, and the 
details were worked out by this Association and The New York Aca- 


demy of Medicine in cooperation with the Red Cross. It entailed an 
enormous amount of scientific work and of practical planning which 


eventuated in supplying to Britain through over 14,000 voluntary 


donors a total of 5,500 litres of plasma saline solution. 

It was this joint effort on the part of the Association, The New York 
Academy of Medicine, and the Red Cross which set the pattern for the 
nation-wide blood donation program developed by the Red Cross after 
this country went to war. We hope and believe that this close liaison 


will continue in the future, for we are all working for a common cause. 
The demand for blood as a therapeutic agent, not only in surgical, 


but in medical cases goes on increasing. At the present time it is esti- 
mated that in New York City an average of four transfusions is being 


given per hospital bed per year, which means that with the over 40,000 


hospital beds in the city we are transfusing 160,000 pints of blood every 


year. It has been estimated that before long this will reach the fabulous 
figure of 250,000 pints. The reason for the progressive rise in the demand 


is that blood transfusion is no longer regarded as something to be re- 


sorted to only in dire emergency. It is given very frequently and with 


enormous advantage in anticipation and in prevention of: emergencies 


in surgical and obstetrical cases. A considerable part of the lowering of 


maternal mortality in recent years is due to blood transfusions and to the 


readiness with which blood can be obtained, the precaution being taken 


in every expectant mother to have her major blood type and Rh factor 
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determined before the onset of labor. 
With this great demand there is need for blood banks in all of our 


larger hospitals and for community banks and donor bureaus which can 
supply the smaller hospitals and individual practitioners. It is only 
through large centers such as this that the rarer blood types are obtain- 
able on short notice. 

It should be emphasized that the Blood Transfusion Association has 
never allowed any commercial tinge to enter into its operations. It is a 
voluntary non-profit organization directed by a group of doctors and 
laymen whose only concern is to give efficient service and who reap 
their reward in the satisfaction of work well done. To them we owe a 
deep debt of gratitude. It would be impossible to name all of those who 
have contributed of their time and effort, but I might single out for 
special mention, Dr. k.. H. L. Corwin, who is largely responsible for the 
early organization and who is still its active and enthusiastic secretary 
and treasurer. | cannot refrain from mentioning my friend, Mr. John 
Bush, a member of the original Board of Trustees, and one time Presi- 
dent; Dr. John Scudder, one of the pioneers in blood work and stll a 
most prolific worker; and lastly Dr. DeWitt Stetten, the present president 
whose knowledge, enthusiasm and energy are guaranties for the future. 

In declaring this building open I wish the Blood Transfusion Asso- 
ciation continuing success in its beneficent work. 
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Bronchial Relaxant.. . 
Antiallergic 
Expectorant 


Combined in a New Compound for Cough Control 


COMPOUND 


incorporates these important components for the treatment of cough: 


AMINOPHYLLIN (SEARLE)... for bronchial relaxation: 
DIPHENHYDRAMINE (SEARLE)... for antiallergic efficacy: 


POTASSIUM IODIDE... for expectorant action—in a pleasant-tasting syrup base. 


SEARLE 


RESEARCH IN THE SERVICE OF MEDICINE 
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For the prevention and treatment j 
of iron deficiency anemia 


FER-IN-SOL is a concentrated solution of ferrous sullate, to be used in 


drop dosage for prevention and treatment of iron deficiency anemia. 4 


Ferrous sullate in an acidulous vehicle is widely accepted as the 


most efective form of iron for administration to persons of all ages. 


Because of ity pleasant citrous flavor, Fer-In-Sol is < 
taken willingly by infants and children. It blends — 
perfectly with citrus fruit juices and leaves minimum 


aftertaste. 


Lhe Fer-In-Sol dropper is convemently calibrated 
lor doses of 0.3 and 0.0 cc, (7.5 mg. and 15 mg. of iron). 
Only 0.4 cc. is required to provide the Recommended 
Daily Allowance of iron for infants and young chil 


dren; 0.0 cc. provides the Recommended Daily 


lowance for adults, including pregnant women, 


sw 


Available in 15 and 50 cc. bottles with appropri- 


ately calibrated dropper. 


MEAD JOHNSON & CO. 


EVANSVILLE 21,1ND., U.S.A. 
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urgent \ 
menopausal 4 


situations 
Sf 
/ ) 
\ A distinctly superior estrogen for intramuscular injection, 
| Micropetets® Procynon® (aqueous suspension of estradiol) offers 


/ rapid effect uniform absorption 
prolonged action __ overall efficiency 


"a | Reducing the “lag time” between injection and onset of relief, 
MickOPELLETS PROGYNON acts more rapidly than other jestrogens in 
; suspension. Because estradiol microcrystals remain in situ for \ 
a week or longer, hormonal effects are sustained. A 1 cc. dose of 
MICROPELLETS PROGYNON contains 1 mg. estradiol U.S.P. and 
- . represents 12,000 Allen-Doisy Rat Units or (for comparison) 
120,000 1.U, in terms of estrone. 


(Estradiol U.S.P.) 


Packaging: Microrettets ProcyNon: 
Multiple dose vials of 10 cc. containing 0.25 and =“ 
a “1.0 mg. estradiol (3000 and 12,000 R.U.) per cc. _ 
—_ Boxes of 1 and 6 vials. 
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The physician knows 


... but the patient too seldom appreciates 


An aid lo patient-cducation : 


An aid to physiologic correction: 


the mechanical function of food 


Few constipated patients realize that food not only must nourish the 


body but stimulate intestinal movement with sufficient bulk of good 


consistency . . . and that improper diet, irregular meal hours, and inade- 


quate food bulk contribute to sluggish bowels. 


} 7 RULES FOR 7 DAYS 
Proper food, properly eaten at regular aan you feet the 
mealtimes, is one of the “7 Rules for 7 | - 
Days,” clearly outlined in a simple leaflet 4 
designed for better patient-understand- i : 
ing, to overcome the “improper habits of ‘ 
living and eating . . which either singly 
or combined” cause constipation.' 
acking @, take Celle- 
Available to physicians: Pads of the “7 4. Brin 2 feast one 
Rules” may be had on request. Simply oueencrmen 
write “7 Rules” on a prescription blank 
and send to Chilcott Laboratories, Morris ' 
Plains, New Jersey. 


Cellothyl, physiologically correct bulk, may be prescribed to help re- 


establish normal intestinal motility for those patients who can’t or won't 


eat adequate bulk-producing foods. 
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Excellent results with anticonstipation regimen 


reported in clinic and private practice 


In 8C to 92% of patients in private prac- 
tice? constipation was corrected 
when Cellothy] was used in the anti- 
constipation regimen. Even in obsti- 
nate clinic-treated cases,' it was found 
that years of constipation can be cor- 
rected in days with Cellothyl. 

Because the usual program of diet- 
and-instruction per se often fails to 
change deeply ingrained habits, these 
investigators made physiologic correc- 
tion with Cellothyl an integral part 
of their regimens. A simple program 
such as the following should produce 
“good” or “excellent” results in the 
majority of patients. 


1. “The simple rules of bowel hy- 
giene’™? are explained and effort is di- 
rected against contributory causes!3— 


The role of Cellothyl 


Dosage 


Cellothyl is physiologically correct. 
Following the normal digestive gradi- 
ent, it passes through the stomach and 
small intestine in a fluid state, then 
thickens to a smooth gel in the colon 
to provide bulk where bulk is needed 
for soft, moist, easily passed stools. 


3 Tablets t.i.d., each dose with a full glass of 
water, until normal stools pass regularly. Then 
reduce to minimum levels for as long as re- 
ouired. Daily fluid intake must be high. 


Cellothyl 


brand of methylcellulose 


Gastroenterology 13-275, 1949 


Bargen, J. A . 
J. Oklahoma M. A. 43:560, 1950. 


. Musick, V. H. 


especially prepared by the Chilcott Process 


faulty diet, cathartic abuse, etc. As a 
daily reminder of your advice, you 
may want to give the patient a copy of 
the leaflet, “7 Rules for 7 Days,” which 
is available on request. 


2. Cellothyl (physiologically correct 
colloid) is prescribed, 3 tablets t.i.d., 
each dose with a full glass of water to 
assure proper hydrophilic action. 


3. The patient is told not to expect re- 
sults in a few hours. He must give his 
bowels a chance to return to normal. 
And because Cellothy! acts in an un- 
hurried physiologic manner, adequate 
time must be allowed for it to reach 
the colon and rectum before the first 
normal well-formed stool results. 


The presence of sufficient physio- 
logically correct bulk stimulates intes- 
tinal motility and mass reflex so that 
the patient may “in the course of a few 
days .. . be able to resume more nor- 
mal bowel habits.”4 


To “wean” the cathartic addict, \. the usual 
dose of cathartic is given together with Cello- 
thyl for several days, then 4 the usual dose, 
then Cellothy! alone. 


Available: 
Cellothyl Tablets (0.5 Gram) in 
bottles of 50, 100, 500 and 5000 


Cellothy! Granules, for pediatric use, 
in bottles of 25 and 100 Grams. 


3. Schweig, K.: New York State J. Med. 48:1822, 1948. 


. Council on Pharmacy and Chemistry 


I 
Laboratories. 
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even in stubborn 
slow healing wounds 
burns 

ulcers 


(decubitus, varicose, diabetic) ) eee f 


OINTMENT 
the external 


ver’ oil 


| accelerates healing 


New clinical studies' again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate 
healthy granulation, and accelerate smooth epitheliza- 
tion in lacerated, denuded, ulcerated surface tissues . . . 
often in conditions resistant to other therapy. 


Al 


protective, soothing, healing Desitin Ointment is a self-sterilizing 
blend of high grade, crude Norwegian cod liver oil (with its 
unsaturated fatty acids and high potency vitamins A and D in 

proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 
and lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly removed. 
Tubes of 1 oz., 2 oz., 4 oz., and 1 Ib. jars. 


write for samples and reprint D x 
CHEMICAL COMPANY 


1. Behrman, H. T., Combes, F. C., Bobroff, A, Street, Providence 2, R. 1! 
and Leviticus, R.: Ind. Med. & Surg. 18:512. 1949. 
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announces... 


for hospital use only 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE FOR INTRAVENOUS INJECTION 


Affords the advantages of intravenous therapy with the 


newest of the broad-spectrum antibiotics in: 


... those conditions and cases in which oral administration 


is not feasible: 


... severe, fulminating or necrotizing infections (by 


rapidly producing high serum concentrations} : 
...pre- and post-operative prophylaxis; 


. . peritonitis. 


Dosage and Administration: 


0.5 Gm. to 1.0 Gm. of Terramycin Intravenous in divided doses q. 12 h. 
has been found adequate for most acute infections. 
Terramycin Intravenous should be injected directly into the vein. It 
is never given by the intramuscular or subcutaneous routes. Each vial 
is dissolved in sterile 5% Dextrose for Injection, USP, Water for Injec- 
tion, USP, or Physiological Saline Solution, USP, and the resultant 
clear solution further diluted to give a final volume of at least 100 cc. 
When desired, Terramycin Intravenous may be directly introduced 
into solutions for continuous drip infusion, Injection solutions should 
not contain more than 5 mg. per cc. and are injected slowly, not exceed- 
ing 100 ce. in five minutes. 
Supplied: 10 cc. vials containing 250 mg. of Crystalline Terramyein 
Hydrochloride with sodium glycinate as a buffer. 
20 cc. vials containing 500 mg. of Crystalline Terramycin 
Hydrochloride with sodium glycinate as a buffer. 


Antibiotic Division CHAS. PFIZER & CO.,INC., Brooklyn 6, N.Y. 
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Herald Square, N. Y. 


Porkchester, Bronx Jamoica, Queens 


Flatbush, Brooklyn 


White Plains, N.Y 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


COUNCIL ACCEPTED 


A DEPENDABLE, QUICK-ACTING 
CEREBRAL AND MEDULLARY 
STIMULANT 


Metrazol is indicated in narcotic 
depression, for instance, in poisoning 
with barbiturates or opiates and during 
or after the operation when respiration 
becomes inadequate because of medul- 
lary depression due to the anesthetic. 


Metrazol, pentamethylentetrazo! Inject 3 cc. Metrazol intravenously, 
Ampules, | cc. and 3 cc. 


Sterile Solution, 30 cc. viele repeat if necessary, and continue with 
Tablets and Powder | or 2 cc. intramuscularly as required. 


Bilhuber-Knoll Corp. Orange, N. J. 
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Unexpected side effects sometimes nullify the anticipated benefits of 


antibiotic therapy. With CHLOROMYCETIN, such side effects rarely interfere 


with its well-known efficacy in a wide range of disorders. 


CHLOROMYCETIN is well tolerated. Reactions are infrequent, 
and those that do occur are slight. Interruption of treatment 


because of severe reactions is rarely necessary. 


Mowwmycelin is the only antibiotic produced on a practical 


scale by chemical synthesis. It is a pure, crystalline compound of accurately determined 
structure. It is free of extraneous material that might be responsible for undesirable side 
effects. Its composition does not vary. These features contribute to the dramatic therapeutic 


results which physicians associate with CHLOROMYCETIN. 


PACKAGING: CHLOROMYCETIN (chloramphenicol, Parke-Davis) is supplied in Kapseals® 


of 250 mg., and in capsules of 50 mg. 
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HANOVIA 


NEW, Approved Medical 


DIATHERMY 


Designed to deliver adequate power for 
the heaviest duty extraordinary 
flexibility of application, projects a new 
standard in Diathermy equipment. Can 
be used with any of the approved types 
of applicators — air spaced pads, induc- 
tion cable, drums or special drum ap- 
plicators, cuff electrodes and for minor 
electro surgery. 


Cat. No. 
27300 R 


EASY TO USE! 

A single pair of outlets provides connec- 
tion to any applicator, simplifying con- 
trol, avoiding confusion and operating 
difficulties 


FINGER TIP CONTROL! 

Easy to tune—the tuning adjustment re- 
quires only the slightest attention for 
use with any given applicator. Output 
power is controlled independently of the 
tuning 


NEW LOOK! 


Modern design. Beautifully finished in 
acid-proof baked enamel, enhancing the 
appearance of any office. Further details 
on request. Send for them today. 


HANOVIA 


CHEMICAL & MFG. CO. 
Dept. AM-11 Newark 5, N. J. 


The 
New York 


Academy of 
Medicine 


LECTURES TO THE LAITY 
SIXTEENTH SERIES 
1950-1951 


MEDICINE 
and SCIENCE 


January 17 
January 3] 
February 14 


at 2 East 103 Street, N.Y. 29 


THE PUBLIC IS INVITED TO ATTEND 
ADMISSION IS FREE 


The Laity Lectures are 
Broadcast by WNYC and 
WNYC-FM 
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ev the 
en when other antibiotics 


are not.’ 


1. King, E.@.; Lewis, Weleh, 
Clark, A., Jr; Johnson, J. B.; 


Lyons, }.8.; Scott, R.B., and Cornely, 


A.M. A. 14321 (May 6) 1950. 


2. Herrell, W. E.; Heilman, F.R.; 
Mouth in a rub); Wellman, W. E., and Bartholomew, 
we L.A. Proc. Staff Meet. Mayo Clin, 
25:183 (Apr. 12) 1950. 


Antehiotic Division 
CHAS PRIZER & CO. 


Brookiva 
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5 Sor: ule Pneumococcal ine luding lobar 
PREUMONIg, bac 'eremig > a ‘ule Strepty, °Ccal “ions. 
ine luding "rYStpelas, Septic Sore throat. 
yloco, cal “fection, > ba “lary “fections "cluding 
“nthray > UTinary act ‘Nher tions due fo & 4. “Crogenes 
"S albu. aureus “Nd Othe, Sttive 4 
sm ute bry, ellos; s (aborty melitensis Suis). 
j IVhus 
Dosage, 2t03 Cm, dai}, 
a 
“plied, 250 ng, “8Psules botiles of 16 and 109. Pfize 
mg. “AP bottles S23 and /00. 
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SHOE. ALTERATIONS | 


FROM OUR PRESCRIPTION FILES... 


When proper shoes, with or without alterations, | wedge 
are indicated you can recommend Pediformes Inner area sole 
with confidence. and outer in back 


wedge extended 
of the 5th metatarsa'- 


A, Pediforme 


FOOTWEAR 


MANHATTAN 34 WEST 36th STREET 
BROOKLYN 288 LIVINGSTON STREET 
FLATBUSH 842 FLATBUSH AVENUE 

EAST ORANGE — HACKENSACK — NEW ROCHELLE HEMPSTEAD 


NUCARPON 


tach tablet contarns 


Ol om activated charcoal base 
For Intestinal Dysfunction 


VALERIANETS-DISPERT 


Each tablet contains 0.05 Gm 
Valerian Extract 

Odoriess Herbaceous Chocolate 
coated Tablets for BETTER 
Sedation 


woer IN 
ENVELOPES oR 
ABLETS 


TRANSPULMIN © 


solution Quinine with 
Camphor for intramus 
cular Injection. 

in Pulmonary and Bronchial 
Conditions 


tablets high theophylline content, ready solubility 


ampuls for rapid therapeutic effects in: 
powder 
suppositories Bronchial Asthma 


Paroxysmal Dyspnea 


d u n Cheyne-Stokes Respiration 
aminophyllin 


(theophylline-ethylenediamine) 


H. E. DUBIN LABORATORIES, Inc. 250 €. 43ra st., New York 17, NY. 
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amost 
significant 
advance 


ethyl acetate 
new, sater. oral anticoagulant 


Throughout the exhaustive studies on TROMEXAN, involving many hundreds of cases, 
this new anticoagulant has proved singularly free from the dangers of hemorrhagic 


complication. Other advantageous clinical features of TROMEXAN are: 


i more rapid therapeutic response 


(therapeutic prothrombin level in 18-24 hours) ; 


a smooth, even maintenance of prothrombin level 


within therapeutic limits; 


a more rapid return to normal 


(24-48 hours) after cessation of administration. 


In medical and surgical practice . . . as a prophylactic as well as a therapeutic agent . . . 


TROMEXAN extends the scope of anticoagulant treatment by reducing its hazards. 


/Detailed Brochure Sent on Request. 
TROMEXAN (brand of ethyl biscoumacetate) : available as uncoated scored tablets, 


300 mg., bottles of 50 and 250. 


pj  GEIGY COMPANY, INC. 
g Pharmaceutical Division, 89-91 Barclay St., New York 8, N. Y. 
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CHARLES 


FOR THE TREATMENT OF ALCOHOLISM 
NARCOTIC AND BARBITURATE Wm. D. Silkworth, Medical Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y 


B. TOWNS HOSPITAL 1201 


Complete Medical & Psychiatric Treat- 
ment at predetermined cest. Privacy 
of patient is assured—if desired. 


Le, 
t on Req 


Edward B. Towns, Director 


SChuyler 4-0770 
Member Americon Hospital Associati 


Desc riptive literature on Birtcher Electro Medical and 


Surgical Equipment, and its uses, will be sent 


upon request. 
| q 


The BIRTCHER CORPORATION 
5087 Huntington Drive, Los Angeles 32, Calif. 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 
neor 53rd Street Tel. Eldorado 5-1970 
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Upjohn 


THE UPJOHN COMPANY KALAMA 


the probability 
of thrombi... 


Both morbidity and mortality from post. 
operative venous thrombosis and embo- 
lism, frequent sequelae to surgery, have 
been dramatically reduced by early insti- 
tution of anticoagulant therapy. Studies 
of anticoagulants by Upjohn research 
workers have led to the development of 
many Heparin Sodium preparations, in- 
cluding long-acting Depo*-Heparin So- 
dium, with or without vasoconstrictors. 
Heparin Sodium preparations provide 
promptly effective and readily controlla- 
ble anticoagulant therapy. 


* Trademart, Reg. Tat. OF 


Medicine...Produced with care...Desiqued lor health 
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Greetings 


1950 Z& 1951 


AS FELLOW-MEMBERS of the Medical Society of the 
State of New York it is our concern that adequate 
support be given our aged, retired colleagues. Your 
contribution, large or small, is needed by 


PHYSICIANS’ HOME 


52 East 66th Street, New York 21 


for the successful treatment 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS INTRODUCED BY DR. WILLIAM M. COOPER, Director, Department of Peri- 
pheral Vasculor Diseoses—New York Polyclinic Medicol School ond Hospital. 


( 


ME CHEMICALS INC. itw 


Mokers of the Modernised Form of Burow’s 
DOMEBORO Powder Packets 


This technique is based on a 3 point program— 
Reduction of dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION) 
Combat local infection and stimulote healing 
(2) with thick application of DAXALAN in the center 
of the ulcer and surrounding oreos. 
Overcome venous insufficiency, stasis and 
edemo by wrapping DOME-PASTE BANDAGE 
cround the entire leg to supply compression. 
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1950 


Jor Patients to Eggs, Wheat and 


BANANA RYE BREAD 


(Egg, milk and wheat free) 


2 cakes or packages yeast 

', cup warm (not hot) water 

1 tablespoon salt 
1', tablespoons sugar 

2 tablespoons melted vegetable shortening 
2% cups mashed ripe bananas* (5 to 6 

bananas) 
5% to 6 cups rye flour 

*Use fully ripe bananas 

yellow peel flecked with brown 
Dissolve yeast in water. Mix together salt, 
sugar, shortening and bananas. Add half the 
flour and beat until smooth. Beat in the 
dissolved yeast. Add remaining flour gradu- 
ally and mix well. 

Turn dough out onto a floured board 
Knead about 8 minutes, adding just enough 
additional rye flour to prevent sticking. Place 
dough into a lightly greased bowl. Cover and 
let rise until double in bulk (about 2 hours). 

Turn out again onto floured board and 
knead lightly about 2 minutes. Shape dough 
into 2 loaves. Place into lightly greased bread 
pans (8 x 4 x 3 inches). Cover and let rise 
again until double in bulk (about 1 hour). 

Bake in a hot oven (425° F.) 5 to 10 min- 
utes, or until crust begins to brown. Reduce 
temperature to 350° F. and bake 35 to 40 min- 
utes longer, or until bread is done. Remove 
from pans. Brush top crusts with water. 
Makes 2 loaves. 

All measure’: "nts used in this recipe are level 


THIS RECIPE 
DEVELOPED 
AT REQUESTS 
OF PHYSICIANS 


ANO IT TASTES 
6000 Too / 


UNITED FRUIT COMPANY 

Home Economics Dept 

Pier 3, North River, New York 6, N. Y¥ 
Please send me free copies of your 
Banana Rye Bread recipe for distribution 
to my patients. 


Name 
Address 
City 
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Not just milk replacement but casein replacement... 


Casein—and also lactalbumin—are frequently the cause of hypersensi- 


tiveness to cow's milk. This hypersensitiveness can be manifested by gas- 


trointestinal upsets followed in time by eczema of a mild or acute nature. 


In such cases cow’s milk of all types must be eliminated from the diet. 


Mull-Soy is a near equivalent for milk to be used in these cases. 


Mull-Soy diluted with equal volume of water | Average whole cow's milk 


A scientifically sound formula for 
avoidance of casein allergy 


Stable — vacuum packed 


High in unsaturated fatty acids 
essential for growth 


Pleasant-tasting 


; A homogenized liquid, rot a 
powder or a hydrolysate 


For hypoallergenic diet in infants 
or adults look to 


MULL-SOY 


The Borden Company 


Prescription Products Division 


350 Madison Avenue. New York I7 S 


At drugstores in 15*, oz. tins. 
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SARATOGA SPA WATERS 


Geyser and Coesa are of value in dehydration such as occurs in 
excessive vomiting, prolonged diarrhea, and excessive sweating. 
They provide for replacement of water, chloride and base. It is 
noteworthy that the concentration of salts in both is close to 
that in physiological saline. 
For literature, write 
Watter S. MeCrecran, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK ... THE SARATOGA SPA 


THE INDICATION DICTATES THE CHOICE OF MEDICA 


Glycerol (Doho) by exclusive process has the highest obtainable specific — 
gfavity and is virtually free of water, alcohol and acids 


16 CHRONIC SUPPURATIVE 
OTITIS MEDIA, FURUNCULOSIS 
AND AURAL DERMATOMYCOSIS 


USE Q.T05-MO-SAN 


potent chemical combinotion (not 
@ mere mixture), combining Sulfathiczole 
and Urea in AURALGAN Glycerol (DOHO) 


16 ACUTE OTITIS MEDIA 
REMOVAL OF IMPACTED CERUMEN 


AS AM ADJUNCT TO SYSTEMIC ANTI- 
GMFECTIVE THERAPY, AS PENICILLIN, ETC. 


"Aarabgan 


. becouse its potent di 1, dehydrating and 
enalgesie action provides quick, efficient relief of poin 
and inflammation in any intact drum involvement. 


FORMULA: 

Glycerol (DOHO) 17.98 GRAMS 
(Highest obtoinable spec. grov.) 

Antipyrine 0.81 GRAMS 
Benzocoine i 0.21 GRAMS 


Bose—becouse it exerts @ powerful solvent action 
on protein matter, liquefies and dissolves exuberant 
gronulation tissue, cleanses and deodorizes, and 
tends to exhilarate normal tissue healing in the effec- 
tive control of chronic suppuretive otitis medio. 


FORMULA: 

Urea 2.0 GRAMS 
Sulfathiazole 1.6 GRAMS 
Glycerol (DOHO) 16.4 GRAMS 


Literature and samples sent to physicians on request. 


DOHO CHEMICAL CORP. Makers of AURALGAN and 0-TOS-MO-SAN NEW YORK 13 


MAGER & GOUGELMAN, INc. 


FOUNDED 1651 


510 MADISON AVENUE e NEW YORK 22. N. Y. © Plaza 5-3756 
Specialists in the manufacturing and fitting of 


PLASTIC AND GLASS EYES 


The New Magnetic Implant Designed by Dr, Troutman 


Reprints and Catalogue Avuilable 


PARTICULAR ATTENTION GIVEN TO FITTING 
PROSTHESIS FOR MOTILITY IMPLANTS 
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Patient Under Treatment 


A FOR URINARY TRACT 
INFECTION 


= ENJOYS 


symptoms 
The action of orally administered Pyridium 


often enables patients to carry on without interrup- 
tion of normal pursuits throughout the course of 
specific treatment of uncomplicated cystitis, urethritis, and pyelonephritis. 

This effective urinary analgesic relieves distressing symptoms such as urinary 
frequency and pain and burning on urination, without systemic sedation or 
narcotic action. 

The complete story of 
Corpo Pyridium and its ‘Lin- 


of zo-diamino-pyridine HCl. "Mer. 4 ical uses is available 
Inc. sole distributor in the United States. upon request. 


(Brand of phenylazo-diamino-pyridine 


MERCK &€ CoO., Inc. Manufacturing Chemists RAWWAY, NEW JERSEY 
In Canada: Merck & Co. Limited — Montreal, Que. 
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As you know, “malted barley is rich in an enzyme which 
digests starch in the production of maltose.”* Therefore, 
why not prescribe the beer that is brewed only from 
selected hops and fine barley-malt, and no other grain? 
Trommer’s is one of the few all-Malt beers brewed 

in this country. 

And along with millions of others, convalescents are sure 
to enjoy the lighter, cleaner taste of this fine Premium Beer. 


*From "Accepted Foods and Their 
Nutritional Significance’, by 

the Council on Foods of the 
American Medical Association. 


——TROMMERS 
White Label Acmam BEER 


JOHN F. TROMMER INC., BREWERIES AT BROOKLYN, N. Y., ORANGE, N. J. 
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Men of, ° 


The Dutch painter, Vincent Van Gogh, one of the masters of Post-Impressionism, 
suffered from the psychic equivalent type of epilepsy. During one of his many 
periods of confusion he cut off one of his ears and presented it to a lady friend. 


Comparative studies have shown that in some cases better control of grand mal as well as petit 
mal seizures can be obtained with Mebaral than with corresponding doses of other antiepileptic 
drugs. Mebaral produces tranquillity with little or no drowsiness. It is particularly desirable not 
only in epilepsy but also in the management of anxiety states and other neuroses. The fact that 
Mebaral is almost tasteless simplifies its administration to children. Average dose for children 12 


to 3 grains, adults 3 to 6 grains daily. Tablets 12, 12 and 3 grains. 


MEBARAL 


Brand of Mephobarbital 


cS 


New Wiosoe, Ont. 
Meberet, wodemark reg. U. 5. & Canade 
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20,000 
units 
of 
penicillin 
ina 
Slowly-dissolving — 
hard candy 


They look and taste delicious and are 
welcomed by young or old—assurance 
that your patients will follow the 
prescribed dosage regimen. 


PONDETS* PENICILLIN TROCHES 


For local treatment and prophylaxis 
of oral infections caused by penicillin- 


sensitive organisms. 


*Trade Mark 


Wijeth Incorporated, Philadelphia 3, Pa. 
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Myoneural junction 


a IGMINENE* BROMIDE Warner,’ Brand of 
aa tates the transmission of nerve 


Benzpyrinium Bromide, a new 
cholinergic compound, facili- 


impulses, thus improving and 
potentiating muscle tone. 


STIGMINENE* BROMIDE ‘Warner’ is indi- 


cated in the prevention or treat- 

ment of postoperative intestinal 

and bladder atony, abdominal 

distention, paralytic ileus, and 
inary retention. 


DE ‘Warner’ will be 
adequate and satisfac- 
tory means for providing cholin- 
ergic action in the experimental 
therapy of myasthenia gravis and 
other disorders in which experi- 
mental cholinergic therapy is 
deemed advisable. 


PACKAGE INFORMATION: Stigminene* Bromide is available in 1-cc ampuls of 
a 1:2000 solution, 0.5 mg each, for intramuscular or subcutaneous injection, 


cartons of 12 and 50 ampuls. 


WILLIAM R. WARNER 


Division of Warner-Hudnut, Inc. 


New York + Los Angeles * St. Louis 
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HOT KNIVES FOR THE SURGEON 


During the Dark Ages and even later it was 
the practice among healers to use hot knives 
in surgery to control hemorrhage. This primi- 
tive procedure has long since been replaced 
by clinically tested hemostatics. 

In surgery, as well as in general medicine, 
today’s physicians rely on drugs of known 
therapeutic value. That is why physicians 


specify Mallinckrodt for Prescription Chemicals 
of uniform, dependable purity. 


MALLINCKRODT PRESCRIPTION CHEMICALS 


lodides Silver Salts 
Bismuth Compounds Mercurials 
Iron Compounds Salicylates 
Diagnostic Aids Mandelates 
Sulfonamides Vitamins 
Anesthetic Agents 


83 Yoars of Forvice lo Chemical Visors 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt Street, St. Louis 7, Mo. « 72 Gold Street, New York 8, N.Y. 
Chicago - Cincinnati - Cleveland - Los Angeles 
Montreal - Philadelphia - San Francisco 
Uniform. Dependable Purity 
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remission of active manifestations 


of the disease. 


Key to a New Era in Medical Science 
® 
/ 


ACETATE 
(CORTISONE Acetate Merck) 


(11-Dehydro-1? -hydroxycorticosterone -21-acetate) 


NOW AVAILABLE 


for your daily practice 
WITHOUT RESTRICTION 


CORTONE* (Cortisone) is now available, through your usual source of 

medicinal supplies, without restriction. Pharmacists are prepared to fill your 

prescriptions for use of this remarkable hormonal substance in your daily 

practice. Hospitalization of individual patients is at the discretion of the physician. 
CORTONE has already been used in the treatment of several 

thousand patients with rheumatoid arthritis. In virtually every case reported 


in the extensive literature, treatment with Cortone has produced prompt 


Among the conditions in which Cortone has 

produced striking clinical improvement are: 

RHEUMATOID ARTHRITIS and Related 
Rheumatic Diseases 


ACUTE RHEUMATIC FEVER 
ALLERGIC DISORDERS, including Bron- 


chial Asthma (Status Asthmaticus) 
INFLAMMATORY EYE DISEASES 


SKIN DISORDERS, notably Angioneurotic 
Edema, Atopic Dermatitis, Exfoliative 
Dermatitis, including Cases Secondary to 
Drug Reactions, and Pemphigus 


LUPUS ERYTHEMATOSUS (Early) 
ADDISON’S DISEASE 


PCORTONE is the registered trade-mark of 
Merck & Co., Ine. for 


its brand of cortisone. 


MERCK & CO., INC. 
Manufactu ring Chemists 


RAHWAY, saw 2680869 


M 
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ATHEROSCLEROSIS 


CORONARY OCCLUSION 


Atherosclerosis ie reaponsible for over 40 percent of the three- 
quarters of « million deaths in the United States each year from 


cardiovascular Gisenses. 
Leonard A. Scheele, of the 
U. & Public Health Servicey Sept, 33, 1950. 


Lipstropic thetapy im 115 patients with proved coronary occlusion 

and myocardial infarction, over @ period of one te three years, led to 

a significant redinotion in mortality as compered with an untreated 
control group of 115 patients with the same diagnoais. 

Am. Meart J, Sept 19497: 


THERAPY | 


NEW YORK 10, N. Y. 
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HYPERCHOLESTEROLEMIA 
STOP THIS ALARMINGLY FREQUEN; PROGRESSION WITH f a 
4 
| 
For the prevention and treatment of hypercholesterolemis 
and its resultant stherosclerosis, the Ravi Chemical Company presents . 
METHEPONEX CAPSULES, the first and caly complete lipotropic prepars- 
" tion containing whole Heer and all the factors of the vitemin B complex. 
Literature and Samples on request i 
303 FOURTH AVENGE 
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THIS PUBLICATION IS REPRO— 
DUCED BY AGREEMENT WITH THE 
COPYRIGHT OWNER. EXTENSIVE 


DUPLICATION OR RESALE WITH- 
OUT PERMISSION IS PROHIBITED. 
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